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THE MACROUROID FISHES OF THE 
PHILIPPINE ISLANDS AND THE EAST INDIES. 


By Cuartes Henry GILBert, 
Of Stanford University, California. 
and 
Cart L. Husss, 
Of Museum of Zoology, University of Michigan. 


I. INTRODUCTION. 


Twenty-seven of the new species of the Coryphaenoididae obtained 
during the Philippine cruise of the fisheries steamer Albatross have 
been described in a paper by Lewis Radcliffe.t The entire collection, 
through the kindness of Dr. Hugh M. Smith, was placed in the hands 
of the present writers that they might test the constancy of the char- 
acters used by them in a revision of the genera.? It soon became 
apparent, however, that the collection contained many additional 
undescribed forms, and the authors undertook to prepare this detailed 
report on the entire material, which contains nearly 1,500 specimens. 

The following genus, subgenera (8), species (30), and subspecies 
(1) are described as new to science: ~ 

Bathygadus spongiceps, new species. 
Bathygadus entomelas, new species. 
Gadomus denticulatus, new species. 
Gadomus magnifilis, new species. 
Gadomus introniger, new species. 
Coryphaenoides semiscaber, new species. 
I1yomacrurus, new subgenus. 
(Genus Coelorhynchus Giorno.) 
VYuincuncia, hew subgenus. y 
C. quincunciatus, new species. 
C. thompsont, new species. 
(Subgenus Paramacrurus Bleeker.) 
C. maculatus, new species. 
C. velifer, new species. 
C. sexradiatus, new species. 
C. triocellatus, new species. 


1 Proc. U. S. Nat. Mus., vol. 43, 1913 (Sept. 27, 1912), pp. 105-140. 
2 Published by the writers in their Report on the Japanese Macrouroid Fishes (Proc. 
U. S. Nat. Mus., vol. 51, 1916, pp. 185-214). 
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C. dorsalis, new species. 
(’. macrolepis, new species. 
C. cingulatus, new species. 
(Subgenus Oxymacrurus Bleeker.) 
C. acantholepis, new species. 
C. carinifer, new species. 
C’. smithi, new species. 
C. radcliffei, new species. 
C. weberi, new species: 
Oxygadus, new subgenus. 
C. spinifer, new species. 
(Genus Hymenocephalus Giglioh.) 
Hymenogadus, new subgenus. 
H. gracilis, new species. 
(Subgenus ZHymenocephatus.) 
H. striatissimus aeger, new subspecies. 
H,.nascens, new species. 
Papyrocephalus, new subgenus. 
H. barbatulus, new species. 
Malacocephalus luzonensis, new species. 
Ventrifossa, new genus. 
Atherodus, new subgenus. 
Lucigadella, new subgenus. 
Lucigadus, new subgenus. 
Subgenus Ventrifossa. 
V. nigrodorsalis, new species. 
V. divergens, new species. 
Lionurus infranudis, new species. 
Lionurus evides, new species. 
Lionurus decimalis, new species. 

In addition to the systematic descriptions, we have prepared analyt- 
ical keys to the species of several of the larger genera, each key 
being the result of a study of the relationships throughout the world 
of all the known species in the given genus. 

Methods of measuring and counting.—In order to insure greater 
accuracy we have made large numbers of counts and measurements, 
following generally the methods explained in our Japanese report,* 
but with certain minor alterations which are of quite evident nature. 


II. SOME RESULTS OF GENERAL BIOLOGICAL INTEREST. 


The present work has thrown some light on the biology of the 
Coryphaenoididae, the family of fishes represented most abundantly 
in the depths of the sea, 


1Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 147-148. 
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Sexual dimorphism.—We have been able to demonstrate the ex- 
istence of sexual dimorphism in this family for the first time. In 
certain species of Coelorhynchus (C. velifer and its allies, g. v.) the 
first dorsal, pectoral, and ventral fins are decidedly longer in the 
adult males than in the females or the young males. The wide varia- 
tion’ in the length of the outer ventral ray in the subarctic Cory- 
phaenoides cinereus upon reinvestigation is shown to be due likewise 
to sexual dimorphism: the ray is produced into a long strengthened 
filament in the male. In most species of the family no marked sexual 
variation in the length of the fins is evident. 

Age determinations —We have made a short study of the scales of 
the species of Gadomus, as presented in more detail under the head 
of the four species of that genus here reported on.~ The scales of @. 
denticulatus especially show certain marks which greatly resemble 
the so-called “annuli” of certain littoral fishes, and are probably 
indications of a yearly check in the growth of the fish. These marks 
are very obscure or entirely absent in the species inhabiting the 
greater depths. 

Subspecifie intérgradation.—The intergrading of the geographical 
subspecies of Wymenocephalus striatissimus has been worked out in 
detail. So far as known to us this is the first demonstration of its 
kind among the bathybial fishes. 

Distribution correlated with temperature and depth.—The region 
of the Jolo or Sulu Sea forms a partly inclosed basin connected 
with open waters by narrow and comparatively shallow channels; 
the water of the sea is consequently rendered warm, retaining a 
temperature of more than 49° F. to depths of over 1,000 fathoms. 
Though of comparatively small size, the Philippine faunal sub- 
region, comprising these waters of unusually high temperatures at 
great depths, contains a large proportion of peculiar and frequently 
very distinct species, which have probably been evolved in this region 
of peculiar environmental conditions. The process of their evolu- 
tion has doubtless been aided or hastened by their isolation, more 
or less complete, in this partly inclosed sea.? 


Ill. THE GEOGRAPHICAL DISTRIBUTION OF THE MACROUROID 
FISHES OF THE PHILIPPINE AND ADJACENT ISLANDS. 


There are now known about the East Indian and the Philippine 
Islands no fewer than 75 or 76 species? of the Coryphaenoididae. 
In no other area of similar size is there known a fauna comprising 
such a numerous and varied assemblage of these fishes. 


1 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 107. 

2 Some of the species range northward to southwestern Luzon. 

8 Including the three subspecies of Hymenocephalus striatissimus ; 69 of these species 
were obtained by the Albatross. 
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1. COMPARISON WITH OTHER FAUNAS. 


For the purpose of our faunal analysis there are three other 
regions suitable for comparative study in this family; these com- 
parable faunas are the Indian, the Japanese, and the Hawaiian. 
As might be expected, these four faunas are more closely related 
to each other than they are to the fauna of the eastern and northern 
Pacific, or to that of the northern Atlantic, the other regions where 
an extensive exploration of the continental shelf has been made. 

But few of the many species of Macrouroid fishes belonging to ~ 
the East Indian-Philippine fauna are known in other regions. 
Careful comparison has led us to conclude that not one of these 
species is known about the Hawaiian Islands. Four of the species 
are identified by us with Indian forms, without actual comparison 
of material in any case. These are: Bathygadus furvescens, Bathy- 
gadus multifilis (%), Ventrifossa petersonii (*%), and Lionurus 
pumiliceps.. Eight species are identified as also Japanese: Gado- 
mus multifilis, *Coelorhynchus parallelus, *Hymenocephalus s. 
striatissimus, *“Ventrifossa misakia, Lionurus proximus, *L. spino- 
sus, Trachonurus villosus, and Cetonurus robustus,; but those above 
starred are known in the Philippines only from a few young speci- 
mens taken in eastern Luzon, and the material was too inadequate, 
except in the case of the Hymenocephalus, to make their identifica- 
tion certain. 

Although so few of the species are identified with those of other 
faunas, many are represented in the three other regions by very 
closely allied or geminate species, as listed in the following tables 
(from which all notably distinct species are excluded). 


1. Table indicating the geminate species occurring in the East Indian-Phil- 
ippine region and about the Hawaiian Islands. 


East Indian-Philippine species. Hawaiian species. 
Bathyqadus:spongiceps 2. . sc. os Geen e eae wees eee eee ses = ee aaa | B. bowersi. 
Gadomus MmiuLltifilis 3222.2 S36 5 .doek cass ee ee eee | G. melanopterus. 
ELYMENOCEPHOULS) QTUCIIIS. «= - 5 Sona. n ces ere ee ale ele eae Sete oles © erent efor | H, tenuis. 
FIV IMENOCEDRAUULS NASCENS « c. oun vain cann nee Sen ee EEE eee eens oe. eae eee | H. striatulus. 
TAORUTUS DUMMIES Me co. oon | oS eee ee eee eee ee eee L. gibber. 
Mataeocephalus nigrescens 5... . 2.222 --d-2coe nce n econ eee esse ceceseeeseee=| MM, acipenserinus. 
Trachowur ts villOsus ©. 5 .csckee's sc ew ee Gee ee ene See soem T. sentipellis. 


1It is possible that Coelorhynchus parallelus and Malacocephalus laevis, or allied forms 
of these. should be included. 

2? Very close also to B. coftoides from near New Zealand and the Kermadec Islands. 

3 Occurs also in Japan and probably in the Indian Ocean. 

4 Occurs also in the Indian Ocean. 

5 Very close also to M. tenuicauda of the Panama fauna. 

6 Occurs also in Japan; close also to Atlantic species. 
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2. Table indicating the geminate species occurring in the Hast Indian-Philippime 
region and in the Indian fauna. 


East Indian-Philippine species. Indian species. 
Gopinenniiee aspreliis eos sido es Ge TS ae a Oe ee eet Rete 5 C. hoskynii. 
OMY DDETOLIES SE TILISCOUCT saat ne = aa tesaciele i= Seisinae Selsieiscio bese ect ce cmeeecece 
COL BHIET OES YMEMU NU am oem ae cae se eee e coe soe oa bis. ain Penieiae wists eee C. OTS 
CLI TEC ILIESUSIIVE I Bey rete ee ee eine Ne Sane etn lala las ars iciac'eicie arevshent aie laiels stele OC. flabellispinis. 
ETONUPIES DT OLEUUES as ncie weet Shae ce eee ce Seo: Ga Ons So Se eee eee ote L. brevirostris. 
BU EUCE DIDS OLLUST ete scene mie dessins ares einiaioe sie eie ie alti oes aie closes M., microstomus. 


8. Table indicating the geminate species occurring in the East Indian-Philippine 
region and the Japanese fauna. 


East Indian-Philippine species. Japanese species. 
aT AO MLRTE RUPE R cs xia oC e'aa'e aca’ ss vain’ ae 8s Seuiceuynanoon~ scm soaamoet G. colletti. 
(GONt) DHESIFOLUESITRICTO PS rix ote ociles ae ae ote ice = Ramee ee aeeee acme eae C. marginatus. 
COLLATION SU CULM sam sian as sain aoe ie ae a= nee els nine Catoosa aera { a poeta 
Gorlonianehars COMMULAIUIS © oases memes ames nee s sevens ee eee 2 eee C. japonicus. 
AYMAN OLE DILAUUS S: SUTLOLISSENUUS Date seit enim iain wha = Siaeiei= am aPenis oo nies see ae | ne 
EAE TRENLOC EPR ILILS Sst ONUILS a Soni ease ee eeio Ss seg oe See tere see eicioels Masia a iarele |\ H. s. striatissimus. 
EAUITIONOCE PIMLUULSTS: CEN CN emer = ieee ee a ie ene eee a aa eine eee aso f 
AU TIEIOCE PILLVUS UASCEMB ae relates oe Se ene = ee en ele mie cee Sila tee ec A. lethonemus. 
LY MLEILOCEDNGLUS) OUT OILULUS = <a oe mass 2 eee Ho eee elem ae ea eies Hi. papyraceus. 
RETR OSU CINETIERS = eek See <a als Saini lara sae ae ae ce aa a eiaeiss V. garmani, 
MELO IUUTALS (CEULOES se roke ao re ee er ee is Sean Wale ates Bia ee tee (Sais Seibie cio eee ZL. condylura. 
J LEN IUTETION NIU / BaaeeS 28 Sa CS oae cae SES sence AACS ee SEEM nbEee Cae seaeer rons LL. cetonuropsis. 


1 Each of the three subspecies of distinct distribution. 


It is thus apparent that the Macrouroid fauna most nearly related 
to that of the East Indies and the Philippine Islands is the fauna 
of Japan, which is probably largely derived from the southward." 
These two faunas contain the largest number of species common to 
both, and they contain the largest number of geminate species; but 
this is not the only reason for considering them more closely related 
to each other than either is to any other known fauna. As corrobo- 
rative evidence we may note that the Coelorhynchus notatus group 
of species from the Philippines and East Indies finds its only close 
relatives in C. jordani and C’. kishinouwyei of Japan, and that the re- 
markable subfamily Macrouroidinae is represented by but two 
species: Macrouroides inflaticeps of eastern Luzon and Squalogadus 
modificatus of Japan. In addition to Macrouroides and Squaloga- 
dus, there is but one genus not common to both regions, no repre- 
sentative of Mataeocephalus being yet known from Japan. 


2. ANALYSIS OF THE EAST INDIAN-PHILIPPINE FAUNA. 


ae 


The fauna of Macrouroid fishes in the East Indian and Philippine 
Islands has been compared with the faunas of other regions, and 
found to resemble that of Japan most closely. In order to determine 
the subdivisions of the fauna of the Philippines a distributional 


1 Excluding, of course, the three subarctic species reaching northern Japan (Coryphae- 
noides pectoralis, C. acrolepis, and OC. cinereus). 
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table has been drawn up, in which the number of specimens of each 
species dredged by the A/batross is given for eight different regions; 
in addition the six or seven species dredged ‘in the East Indies only 
by the Siboga are marked by a cross (Xx) in the column for that 


region. 


Indies for the Macrouroid fauna, 
Ten columns are used, corresponding to the following regions: 
1. Known also from the Indian fauna. 


2. Kast Indian subregion. 


No attempt is made to define the subdivisions in the East 


3. Tawi Tawi (or Sulu) Archipelago, and the Gulf of Davao, 


southern Mindanao. 

4. Philippine subregion (4@. 
. Eastern Mindanao. 
Eastern Luzon. 


IS Ot 


oO 


. Formosa. 
9. Off Hongkong, China. 
10. Known also from Japan 


. Northern and northwestern Luzon. 


Distributional lists of the species. 


| Regions. 
Species. : = 
1 Aer Seley ge Sian eae 7 St Neola lal O 
| | 

Bathygadus spongiceps...........--.----- ees 2) dlc | ya ete | Be ere sel beeen sees Sint 
Bathygadus filamentosus ..........----+++|------ Chal ted fer Mao's Sais | stwis's oie | Sravotlnie eres eee maes 
Bathygadus entomelas........-.-..------- Is evs Ug eee ARE oe |e creel ocateenl ete: (a an eee eee 
Bathygadus furvescens....-........------ ges i eee See Seee iat aS eee Bosses 
Bathygadus sulcatus... 2c cccseossccceesce be oO: eee Pas D5 ia < same) cee | Smeal oe oon eee Sisco 
Gadomus denticulatis: oases sens. ese seen oeneee BMllscsos= Cl sete 1al\seeee. feaeeed|eccoac| aceon: 
Gadomus magnifilis..< 202-2222 Ee. Wa al er eave eatee Se 3B" |ssetedl sec ccele acc selene ss |b oeeeeeeeee 
Gadomus:-introniger.. 2. cence wo eens PA sone Ty eee Lil cceites|Snaceel s aemee Vee 
Gadomus Mmultifilis:... 2.0000 c2csoeesce- 2x Ty eee wae 1M bea el [a Lae pe = - We 

Macrouroides inflaticeps...-.........-.-- Fetes Per saisc Vee ease net ees MN Bsisecel bagged sosce=(S5o522 
Coryphaenoides paradorus............---- lee Jee aoe ea ee Teene We Boreal ceaee lomccie SSSRog cb ccciprosecc 
Cory phaenoides dubius.......-...-.2--.-+ Wee caliss eee aoscer ee ee Baebed napcee|lsacoce|essc° : 
Coryphaenoides asprellus...........-.---- Laeneaes 2 ce ccimiore' s'~ aim m0 |'slea wis il tere o cre lec ee ee | are ete ee ee ee 
Cory phaenoides:semiscaber. . 2-2 8cccce| ee sonal seaanel beeen. Ay | eho besa cl kok eee eee eee 
Cory phaenoides tydemani.............---- 1 Sig Sec AS en Vea iets lage ke loo als se eee See 
Coryphaenoides microps.............----- lets il aaa gee PERE a eesece Fa Ase a ln oe (asesae 
Coryphaenoides hyostomus...........----|..---- Silaarcce Arcee N22. celal enna aeee clea Eee tangs 
Coryphaenoides heyningeni.............-..|..--.. eR Sooced Mteracsess0e jae oe oo] Seatac BES oe Ce eee 
Coryphaenoides aequatoris.............-..|....-. BD Via ce wrara| cgaenal aro ecctell syoctaeres] Oe eee 
Coryphaenoides orthogrammus...........- Hiteses 2.1 | avs cdfazonsclosesen ecco eae elie ee een 
Coryphaenoides camurus.......--- Re ae eS Pn Nera Pa til ie ane (ec ee | ancrceol ed Bee era mene 
Coryphaenoides sp. Weber..........----- ic ee x | Wee aioe Stace thal Sorted See | cance etis ogee eens 
Coelorhynchus argentatus....... tues | eee on ae} Teldec Soa eee eee ieee lo as 
Coelorhynchus quincunciatus...........--|.-.2..|---+-+ Besser IS Leesee L jeecst ee Re eee 
Coelorhynchus thompsoni............-..-- Neo Mees al eee aee Eee Bis eats ciel cohera all ee, ee cee | 
Coelorhynchus maculatus..............+--\---+-- LO ec Dioner | 5 Sosio ale fecha Sectors | ae yale | eee ee 
Coetorhynchus velifer: 4 a2 tae. ac on See ates eee sees LOT eee se lars cored |S mars celine Sete ersine | Seeeeees 
Coelorhynchus sexradiatus......-.....-2--\.---.c\eeeeee ti Steen Sta ap eeeed | ceee Sel oe wou | Scape eae 
Coclorhynchus: NOUtUSacan ee. 6) cee Seen ae eee 1d ee aca ete es) ae aes A | ene ety Wea el ea | -- 
Coelorhynchus triocellatus= <2... oi 22c22.!aee nes |san bee LE chee eatecese }'a eciasial facice el Meac scone | Siero 
Coclorhynchts dorsalis cic). 0s co canateen| cael eta eee aoe ene 2: | wis ved| eee ee pees -- 
Coelorhy neha Qrguesicce these ce oe cee ee x 9 Wn loser ae law ste s'| siccse Otel nine Le | ees | ee 
Coclorhynchts: Macrolepise 22. 22s2..- 20a ee eee eee El EH are Sonhon acs nner eee cclinc cs - -- 
Coelorhynchus cingulatus =o. soca ne soe eee [ete ae eee | eee a en 1 1 i eee (sca so 
Coelorhynchus platorhynchus............---.... (fal ek erie tenons eecaee | | erwtegrrctell Se cree Crete eee 
Coelorhynchus acantholepis...........-.../-.---- Als etal cece betta ne sa ae oelhecnan | Cea eae | Reeeee waeci= 
Gaclorhynchiesicarintyer <afoon cence nae ee ae ee 1S) eee Vieja hei cowie oe Peers ge | Shree ae eee 


1 Possibly one or two others should be included. 

* Known only from depths greater than 700 fathoms; owing to the paucity of dredge hauls at such 
depths these records may have little significance; the same is true, to a somewhat lesser degree, of the 
distribution of Mataeocephalus adustus and Cetonurus robustus. 
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Distributional lists of the species—Continued. 


Regions. 
Species. aT 
iL 2 3 4 5 6 7 | 8 9 | 10 
jee | 
Goclowiinchus:sMitht.\.. 82 sosch eee sec|ee ese yal heals Se NGM AS Sse | Gees joseoce!/sosdecl Seence 
Coelorhynchus radcliffet. 2.2 ....--2-2-----|------ Di |\eiee cise 13} |Pecmee Fae Sls Seaee Sper leooobolceeoce 
IRGELOT UMC IS TCOET Em cies ewe oe ee a isieini='= | Sinem saline oo <= 2)-lmrmiall olan oe bcmace| 1 | Ses Wek leceece 
Coclorhynchus commutabilis.........-----|------ 8 1 1A eee DF Res Ue seamen pa cemee eoceee 
Coelorhynchus macrorhynchus ......------|------ 1 2 Ti ls ecece| passes ee ede ee re el 
MGELGTNUNCLUS UCIMITOSENISS= ma a stinn sete | Saeise -|Sekeoe|(. 55-2 4. eel eS eee ae esas (eeeees|Sasere 
Coclorhynchus parallelus............----- TO) AGA Cl eal eee css ae Sol eae NoeeaBeaS he see x 
GQOELOFAUNCILUS SPINY EM aa scien aces 2 2ec|\--e ee 1 Ae eee eccGad lacace mes chee oe loaneee Patera sel| lates eis 
ERUVENOCEDNQUUS GTOCIIS = +o sn cee. eee ee|eececeleeecee leu ee | eases becca seca. elnorees Woeeae |ocosee 
TTumenocephalus longiceps.....--....----|------ 7 2 39: Bese Se 12 2 | 1 a See 
FAUT ENOCE POLES LONGUDES® see cae vans = so (eee see |lecisiene|esenes 25 ea ates | ne aeere | erate ele Vovies oe ectorscl Recta 
Hymenocephalus striatissimus............|------ Sapna SeallEeeee me elle oi pox ils 
AA LEMLOCE DIVES RSs SUT UULESSLITIVUS = a1 re oe | heeaie|| Riel =a | see eines oe [sem ere LOWE Rees | 5 | 8| X 
Hymenocephalus s. intergrades.........-.|-.-.--|------ | ce | eee | A ee FP PaaS se Genel eneaae 
EDULE GCE DRALUS Se LOTUS cece eee « oan = coese loses eleeeeien 15905 ea an Sh oaeee NE es SS are let 
Hymenocephalus s. intergrades, nearest | | 
SEU CI eens see a eee coo vie oie tla eeaio ee ete TOS" ates es ace eeaiece sessee |enenna|aerne-|o~ren= 
EIMCTIOCE PROLUS) 8 WeGET. <0 22 22 2-ns--)----- 2 1048 eae ae Aes A | eck ees Va ae als Se 
Tymenocephalus grimaldii.............-.|..---- Sei | Sa cael Geeeins aesedlesscne lao sese Seana eee eed eet 
Hymenocephalus nascens......../....---|:----- 30): 5 Saree {ate ees ale eee et Bee eee 
Hymenocephalus barbatulus........-.-.-.|---- a(S eee | Peerual Nae 2hlbsoeee Ee aaee Goatees Hoes oper 
WMD IQEC NCE DIMES HUAEUISE nem a lonicnea cola ese Gaal enae eal aseea anes {Sod ah SEB aae ease ee eee acacia 
Malacocephalus luzonensis ...........- SS Seer alle eeaheerste cies see | Ca eee US Sis) Brae SS sapere 
VENtrafOSSa/MUCTONEMUS |” <2)n) tum a3: eee ce|e ee sel se ee=|isess ee Bleed soiboaccie Jereeee Vaeeeee |eoos4-ffeneose 
CI SOLER) UES ape an eRe Sens Ae sine bo Ske Se see ceesoc mecosa recase } Gre ssaooasse Besase x 
WENET If OSSE: DELEN SONI aoc = See = cee melee ene So GO See ee sees jects [eee ces ease {rats mises heretorotals 
Vener fOSSa ignOdOVSQLIS sa. seme eels eats 30 OM BEE Ne es 2h eee rs | 1 | A SSone ace 
Ventrifossa divergens ......- B68 AER BOR aE SRE VU | ete LOW ose 2 3) jsdacee He | Sees 
Ventrifossa nigromarginata ....-.......-..|------ 2 9 3D) seseea eee Iseesee Hosen |cosoaclloeodac 
CIE OSSOQYVUCITL ET)» arene a ceree ee eee eal bint oe cl waite cls Sane 14>) eee | eres ee sens c tapes bese se 
TRGTAMUG EDT OTUIUUS sere en me Lt eee es Leet eecalocoens Sap erat Soe ene [eae [eer < 
IG ATETA TIF DID PYG OCIS + SES messi ESE SR A BREE Gemeee Renee lecaeee ee see AG PESOS =H ER eal eae x 
IB OTITIS URI RO MUIS srl- he once a ciecnine eel aeeee i Ip. Pes 3 {peciss|oseess|s20en2 |ocdéea lbasdeal Sabaks iecodoe 
PRIUS EDID ES tse sen anon se eee cline oe oe Shia. eee eases ee eee ee ie eee. S came Wes seers orale ists 
Lionurus vittatus........- ail Pes Sa) ie aes Sil | SARE = leckaa-e | eRe ioe ere lla Sy ae Kea eye 
PEINTUTUS ICR OL Paw ees Adee sie ae eto sce Cin eee Shae ANE Sen ae oan ae lacsedte Feats keepers 
Lionurus pumiliceps... 00.0.1... 025.6554 x 198 eee ayo k hee BAllsz hen | eae [ete eeA accor 
PAGTIUPILS CECUNELLUIS 5 © esa sjomceeeee A OE ese | Se eee SOFIE Bega | on eset © | see |sseoballasesae 
PR OMUGUSHDUTIT DES eee no eee tne seaes ee aeleneece VG eats e Met, || foes eee ae Seteea eee aes ate eam 
Mataeocephalus adustus.........-..----62|------ BE aoe lee oes etree ol hae ae Cee Seer I Eeeoaaleeaeee 
Mataeocephalus nigrescens.........-----+|------ BN eee AO es Sse ne | Peek Ipyie os ataeaee 
RE ACHONMUTUS VILLOSUS 9 ea 2s one cele ola. coe (ha eee BSaow occa acess sees |oaceeeleteces ~< 
Ceca urUs TOUUSTUS Aa ceca sae on cise oe eal ose cee Bera omnes | Babess aceeoe| Boaase | SbesEs lcacwbe : x 


1 Known only from depths greater than 700 fathoms; owing to the paucity of dredge hauls at such depths 
these records may have little significance; the same is true, to a somewhat lesser degree, of the distribu- 
tion of Mataeocephalus adustus and Cetonurus robustus. 

2 From western Luzon. 

3 From Palawan Passage. 


A. THE EAST INDIAN SUBREGION. 


The East Indian subregion alone contains species supposed to be 
identical with those of the Indian Ocean. Many of its species occur 
also in the Philippine subregion, and three are found in Japan— 
namely, Gadomus multifilis, Trachonurus villosus, and Cetonurus 
robustus; in addition to these there occurs in the East Indian sub- 
region a species identical or closely allied with Coelorhynchus paralle- 
lus of eastern Luzon and Japan. Gadomus multifilis was also 
dredged off eastern Luzon, but Cetonurus robustus was not obtained 
in intermediate localities. Of these four species Z’rachonurus villosus 
is the only one known from the Philippine subregion; the other 
three East Indian forms, found also in Japan, if now connected with 
the Japanese population of their species, are probably so connected 
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along eastern Luzon. The East Indian species Lionurus evides is 
closely related only to LZ. condylura of Japan. 

Only 11 species were obtained about the Sulu or Tawi Tawi Archi- 
pelago, which separates the East Indian and the Philippine sub- 
regions: 7 are found in the subregions on both sides, while 3 species * 
were not dredged elsewhere; the Lymenocephalus striatissimus of 
the Tawi Tawi region is intermediate between the East Indian //. s. 
aeger and the Philippine ZZ. s. torvus, but nearest /7. s. aeger. 


B. THE PHILIPPINE SUBREGION. 


This subregion includes the waters about the central Philippine 
Islands, north of the Tawi Tawi group, and south of west-central 
Luzon, and exclusive of the Pacific Ocean along the east coast of 
Luzon. While sharing many of its species with the East Indies, 
this subregion is inhabited by a number of peculiar and often singular 
forms: Bathygadus sulcatus; Gadomus magnifilis; Coryphaenoides 
semiscaber (representing the East Indian (. tydeman) ; three species 
of Coryphaenoides, each known only from its type dredged in the 
depths of the Jolo (Sulu) Sea—namely, (. paradoxus, C. dubius, and 
C. camarus; Coelorhynchus quincunciatus® and thompsoni, C. veli- 
fer, C. macrolepis, C. carinifer, C. acutirostris; Hymenocephalus 
gracilis (closely related to the Hawaiian H. tenuis); H. longiceps; 
IT. s. torvus (representing /7/. s. striatissimus of Japan, Formosa, and 
eastern Luzon, and //. s. aeger of the East Indies; intergrading with 
striatissimus off northern and northwestern Luzon, and with aeger 
about the Tawi Tawi group) ; Malacocephalus luzonensis®; Ventri- 
fossa macronemus (most nearly related to V. misakia of Japan and 
eastern Luzon) ; Ventrifossa lucifer; Lionurus decimalis. 

The Philippine subregion appears to lack certain species of the East 
Indies, as the A/batross failed to obtain them during months of in- 
tensive dredging within the limits of the subregion. These species 
follow: Bathygadus filamentosus, B. entomelas, Gadomus multifilis, 
Coryphaenoides asprellus, C. tydemani, C. heyningeni, C. aequatoris, 
C. orthogrammus, C. sp. Weber, Coelorhynchus platorhynchus and 
acantholepis, Hymenocephalus s. aeger, H. grimaldti, Malacocephalus 
2 laevis, Lionurus infranudis, L. evides, L. vittatus, L. richardi, and 
L. parvipes, Mataeocephatus adustus, Cetonurus robustus. 

In contemplating such a peculiar fauna occupying a comparatively 
restricted area, one is led to examine the hydrographic data of the 
region to determine whether the physical conditions of life may be 
obviously unusual. Such an examination does, in fact, indicate that 
the basic conditions of depth and temperature throughout this sub- 
region are in peculiar relationship to each other. Briefly stated, the 


1The closely related Coelorhynchus serradiatus, C. notatus, C. triocellatus. 
2 One specimen also dredged off eastern Luzon. 
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region consists largely of a partially inclosed cup, broken up by 
islands to the northward, and communicating with more open bodies 
of water only by narrow channels, much shallower than the depths 
of the Jolo (Sulu) Sea, which in consequence are rendered peculiarly 
warm. The temperature records of depths greater than 400 fathoms 
vary little from 50° F., and nowhere was the temperature found to 
fall as low as 49°, although depths of over 1,000 fathoms were in- 
vestigated.* 

At the northern end of the Philippine subregion, in the China Sea 
off southern Luzon, it was found that the temperatures do not re- 
main warm at greater depths. Here the fauna resembles, in general, 
that of the moderate depths to the southward, and as it contains no 
additional northern elements we consider it a derived portion of 
the Philippine fauna. It is characterized particularly by the ex- 
elusive or nearly exclusive occurrence of Coclorhynchus velifer, C. 
macrolepis, and C. carinifer.2. Of the other species peculiar to the 
Philippine subregion, this northern district shares with the south 
only Coelorhynchus thompsoni, Hymenocephalus striatissimus torvus, 
and Ventrifossa lucifer (one specimen), fishes inhabiting the mod- 
erate depths. The remaining fishes inhabiting the China Sea off 
southern Luzon are not among those peculiar to the Philippine sub- 
region.® — 

To the westward of Japan there lies a sea (Sea of Japan) which is 
surrounded by a rim which is not at any point depressed as much 
as 100 fathoms below the sea level. The straits which connect the 
Sea of Japan with the Pacific are thus above the normal bathy- 
metric range of Macrouroid fishes. This Sea of Japan is geographi- 
cally somewhat analogous to the area of the Philippine subregion 
just discussed, but faunally it differs strikingly in the fact that 
Macrouroid fishes “ were not to be discovered in the Sea of Japan nor 
the Gulf of Tartary, although numerous and successful hauls of 
the trawl were made at the appropriate depths”; but “they were 
found in the Okhotsk Sea and everywhere to the eastward of the 
islands.” 4 

Cc. THE FAST COAST OF MINDANAO. 

The only species obtained in the Pacific Ocean off eastern Min- 
danao is Lymenocephalus barbatulus, unknown elsewhere, but closely 
related to H. papyraceus of Japan. 


1 An unusually heavy degree of parasitism noted among these fishes is probably to be 
correlated with the lack of currents in this comparatively warm inclosed sea. 

27The distribution of Malacocephalus luzonensis differs from any of the others: it is 
known from three specimens from southern Luzon, one from western Luzon (taken with 
intergrades between Hymenocephalus s. striatissimus and H. s. aeger), and one from 
eastern Luzon. 

3 Two species, known also from the East Indies and from off eastern Luzon, are known 
from the Philippine subregion by a single specimen: A specimen of Gadomus introniger 
was dredged off southern Luzon, and one of Lionurus pumiliceps off western Luzon, 

4Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 135. 
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D. THE BAST COAST OF LUZON. 


In the Philippine subregion, already discussed, we find among 40 
species present only two species which occur also in Japan. On 
the east coast of Luzon, however, out of a total of but 20 species 
known to inhabit that region 5 species are also found in Japan. 
Of these five species but one or two? occur in the East Indies and 
none belong to the fauna of the Philippine subregion.. The 
typical Japanese subspecies of //ymenocephalus — striatissimus 
ranges southward to eastern cae but is exclusively represented 
in the Philppine subregion by //. s. torvus. The most remarkable 
of all Macrouroid fishes, J/ae Sey ee inflaticeps, Which is known 
only from the type dredged off eastern Luzon, finds its sole ally in 
Squalogadus modificatus of Japan. The four species which range 
from the Kast Indies as far north as northern Luzon occur on both 
coasts of that island. Of the 10 remaining species of eastern Luzon, 
6 are found also both in the Philippine and the East Indian sub- 
regions, while one specimen each of 4 species were obtained, two of 
which are characteristic of the Philippine subregion, one is charac- 
teristic of the East Indian subregion, and a fourth is known else- 
where only from northern Luzon. 


E. NORTHERN AND NORTHWESTERN LUZON. 


The seven species known from this region show wee following 
relationships: 

1. Coryphacnoides microps, known also from southeastern Luzon. 

Coelorhynchus dorsalis, unknown elsewhere, but representing 
the C. notatus group of the Philippine and East Indian subregions. 

3. Coelorhynchus cingulatus, a very distinct species known also 
from Formosa. 

4. Coelorhynchus weberi, more closely related to C. productus and 
C’. anatirostris of Japan than to any of the numerous species occur- 
ring to the southward. 

5. Hymenocephalus striatissimus, intergrades between H. 8. stria- 
tissimus of Japan, Formosa, and eastern Luzon, and ZZ. s. torvus of 
the Philippine subregion.? 

6 and 7. Hymenocephalus longiceps and Ventrifossa divergens, 
known throughout the region both to the northward and the south- 


ward. 
F. FORMOSA. 


In addition to Coclorhynchus cingulatus and to Hymenocephalus 
s. striatissimus, discussed in the preceding section, there are known 
from about Formosa but two species, Lymenocephalus longiceps and 
Ventrifossa nigrodorsalis, species of wide range to the southward. 


1 Bathygadus multifilis and perhaps Coelorhynchus parallels. 
2 One specimen of Malacocephalus luzonensis was obtained off western Luzon within the 
range of these intergrades. 
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G. CHINA SEA IN THE VICINITY OF HONGKONG. 


Three of the species obtained here—namely Hymenocephalus 
longiceps, H. nascens and Ventrifossa nigrodorsalis, occur through- 
out the East Indian-Philippine region, while the fourth, Zymenoce- 
phalus striatissimus, belongs to the typical subspecies found also off 
Japan, Formosa, and eastern Luzon. 


Iv. SYSTEMATIC DESCRIPTIONS. 
Family CORYPHAENOIDIDAE. 


Subfamily BATHYGADINAE. 


Genus BATHYGADUS Giinther. 


A detailed study of the various species of Bathygadus has led us 
to conclude that all of the described species are valid, and further, 
that, in so far as known, they are of localized distribution. In ad- 
dition to the two species we are now describing, we have examined 
all of the twelve species hitherto known with the exception of two: 
B. cottoides and B. melanobranchus. 

The species of Bathygadus form a well-graded series, by which 
those with excessively wide and cavernous heads are connected with 
those having comparatively firm heads. At the two extremes of this 
series stand B. bowersi and LB. macrops. These two species are of 
very dissimilar appearance, but their reference to the same genus 
can be justified by the existence of such intermediate species as B. 
filamentosus. 

An attempt has been made in the construction of the following 
key to indicate the mutual relationships of the species. 


KEY TO THE KNOWN SPECIES OF THE GENUS BATHYGADUS. 


a. Orbit’ decidedly less than two-thirds the interorbital width; head exces- 
sively wide and cavernous; scales on mandible in a single series*; no 
(i iad SSR ga a Sa itl RN Le cg? to Ta A i (BATHYGADUS). 
b*. BWirst dorsal, pectoral and ventral fins without long filamentous rays, 
all being shorter than the head, 

c’. Interorbital width contained less than 8 times in length of head; color 
DIaekishtee- 2 aes es Le “ie Dae ee ela eo bowers. 

c’, Interorbital width contained more than 3 times in length of head. 
ad. Ventral fins inserted in advance of pectorals; the distance from 
anus to base é6f ventrals greater than postorbital length of head; * 

coler blackish brown. 


1 With the single exception of B. dubiosus Weber, which seems to be identical with B. 
filamentosus. 

* Extreme length between orbital rim on each side as distinguished from diameter of eye. 

®* Not verified in B. cottoides. 

‘Verified in B. cottoides from Giinther’s figure. 
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e’, Gill-rakers 6+17; eye half length of snout or of interorbital 


SPCC wos hase S Se ee eee cee cottoides. 
e*. Gill-rakers 5 or 6+19 to 22; eve more than half length of snout 
or of. interorbitale Spa Ces a= = ee ne spongiceps. 


d°’. Insertion of ventral fins below that of pectorals; distance from 

anus to base of ventral equal to the postorbital length of the head; 

Color. Uiglity 23 se ae lee favosus. 

b*. First dorsal, pectoral and ventral fins each with a filamentous ray 
longer than the head; color lighter than in B. bowersi or B. cot- 

loides =. > oe fy Ne eta ne ee ee antrodes. 

a*, Orbit more than two-thirds interorbital width (orbit 1.4 to 1.6 in inter- 
orbital in B. filamentosus) ; head only moderately wide and cavernous; 
seales on mandible in 14 or 2 series_______________ (MELANOBRANCHUS). 

f*. First dorsal, pectoral and ventral fins each with a filamentous 
ray longer than the head. 

yg. Barbel not present; orbit 1.4 to 1.6 in interorbital width; 
about 20 gill-rakers on lower limb of outer arch_filamentosus. 
g’. Barbel small, but evident; orbit 1.0 in interorbital width; 35 
gill-rakers on lower limb of outer aoe iS, Oi ae micronema. 
P: ae without long filaments. 
. Barbel absent, 
a4 Ventral with 10 rays; 19 gill-rakers on lower limb of outer 
arch; pseudobranchiae present; interorbital little wider 
than orbit, 3.7 in head; snout scarcely longer than orbit ; 
branchialccavity swhollyoblack== === = sss entomelas. 
i. Ventral with 8 or 9 rays. 
7. Orbit shorter than snout. 

k*. 19 to 21 gill-rakers on lower limb of outer arch; 
pseudobranchiae present in adult; interorbital 4 in 
head; branchial cavity wholly black____furvescens. 

k*. 16 gill-rakers on lower limp of outer arch; pseudo- 
branchiae absent in adult; interorbital 3.43 in head; 
coler much lignter, the posterior margins of the 
opercular and gill membranes irregularly lighter or 


WV TET SES So a nipponicus. 
. Orbit decidedly longer than snout, about equal to inter- 
OEDIEA Wid thts ss seo Sait 2 2 Ne eee melanobranchus. 

h*, A small barbel present. 
E“interorbitale wider than) cy ess == eee garretti. 


lV’. Interorbital much narrower than eye. 

m, Tonner shagreen-like portion of premaxillary band 
of teeth forming only a narrow border to the 
band; orbit 4 in head; ground color chocolate ; 
iris dark; ventrals with 9 rays; barbel tuber- 
Gulla’ So 2... * 2 ee eS ee ee sulcatus. 

nm’. Inner shagreen-like portion of premaxillary band 
of teeth about half as wide as the entire band; 
orbit very large, 23 to 3 in head; ground color 
silvery or gray, including iris; ventrals with 8 

rays: barbel’slenders2 2422 es macrops * 


Amore Be species on Satnuiaiun B. macrops most closely approaches the genus 
Gadomus as defined by us. 
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Subgenus BATHYGADUS Giinther. 


1. BATHYGADUS SPONGICEPS, new species. 


Type-specimen.—Cat. No. 78210, U.S.N.M.: 390 mm. in total 
length, 105 mm. long to anus; dredged at Albatross station 5582 in 
the vicinity of Darvel Bay, Borneo. 


List. of stations. 


Depth | Bottom | Number 
zeroes Locality. in tempera- | of speci- 
Heine fathoms. | ture. mens. 
° F. 

5274a,Chinalses, oll, Somber WUZOn 2-2-2 22-2 222 oae sees es ei--in'= 525 41.3 2 
Lean Oi SoUuneas tieoaSt OfWUZOMe « -ecmsecc ane “eee Sass e~lses'6 NE WIBEaocecous 2 
SOMO SE a8 LO een eS ES os eS oe eS Re ec ee 480 Se. scmas 1 

FORME tH NOLiheaSterny SOLMMleO n= saeeemee cose tee. ca aS esscc > oemiece 890 38.3 1 

BRAR BUuLonooerait, Near Celevesss24..~ So. e scare closes eee 559 39.2 1 


1 B. furvescens was also dredged at this station. 


The body is deep and sharply compressed, thin posteriorly; the 
width of the body across the pectoral bases is two-fifths its greatest 
depth. The head is broad and cavernous; its membrane-bones are 
thin and papery. The dorsal contour is arched behind the occi- 
put, but concave from the occiput forward to the tip of the pre- 
maxillary spine, which enters conspicuously into the profile; the ven- 
tral contour is angulated more sharply than usual at the posterior 
end of the mandible. The sides of the head are subvertical. The 
orbit is rather small, its length being contained five times in the 
head, or 1.8 (1.7 to 1.8 in paratypes) times in the least interorbital 
width, which is as great as, or slightly greater than, the length of 
the snout, and is contained slightly more than three times in the 
head. The least width of the suborbital space is contained 1.3 (1.3 
to 1.5) times in the length of the orbit. The opercle, as usual, di- 
vides posteriorly into two branches, the upper of which ends in a 
flat and weak spine; the lower branch, also weak, extends across the 
subopercle to an acute tip. The lower margin of the interopercle is 
arched upward more strongly than in the related Japanese species, 
B. antrodes. The posterior angle of the interopercle is produced 
backward in the form of an acutely rounded lobe, which is longer 
and narrower than that of B. antrodes; the tip of this flap is visible 
behind the rounded angle of the preopercle. 

The mouth is oblique and large; the upper jaw extends to the ver- 
tical from the hind margin of the orbit, and is contained 1.8 (to 
1.9) times in the head. The teeth are rather coarse and irregularly 
placed in the premaxillary band, which is margined within by a defi- 
nite, narrow, parrallel-sided area of shagreen-like teeth, extending 
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forward almost to the front of the premaxillaries. No trace of a 
_mandibular barbel can be detected on any of the specimens. * Small 
inclosed pseudobranchiae are present on all specimens, and are 
located, as in the other species, beside a deep conic pit. The gill- 
rakers are always denticulate along their inner edges, but are 
variable in width and in length; the longest one, near the angle of 
the first gill arch, is contained 1.8 (1.2 to 1.6) times in the orbit; 
the number of gill-rakers is 6+20 on the left, and 6+22 on the 
right side of the type (6 or 5+19 to 21 in paratypes). Four full 
gills are present, the last of which is short, and followed by a sht 
about half as wide as the interorbital space. The branchial aperture 
is continued forward almost to the vertical from the anterior orbital 
margin. Seven branchiostegals. As in B. antrodes, the scapular 


Fig. 1.—BATHYGADUS SPONGICEPS. ‘TYVE. 


foramen, though encroaching eutirely upon the substance of the 
hypercoracoid, is in contact with the suture separating that bone 
from. the hypocoracoid. 

The scales which separate the lateral line series from the front of 
the second dorsal fin are arranged in six horizontal series. Several 
much enlarged scales or scale-like bones are present in the sensory 
canal above the gill openings. The shoulder girdle is scaleless be- 
neath the opercles. 

The first dorsal spine is soft and concealed, but is slender, sharp, 
and about one-fifth as long as the orbit; the smooth second dorsal 
spine is contained 1.6 times in the head; the second pectoral and the 
outermost ventral rays are likewise scarcely strengthened or pro- 
duced. In this respect B. spongiceps differs notably from B. an- 
trodes, in which the three rays are strengthened and greatly length- 
ened. The base of the ventral fin is anterior to the base of the 
pectoral, which is nearly in line with the origin of the first dorsal. 
The distance from the center of the anus to the base of the outer 
ventral ray is contained 1.6 (to 1.8) times in the head. 
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The pyloric caeca were counted in three paratypes. In one there 
were 21, longer than the orbit, but shorter than the interorbital; in 
another, 16, about as long as the orbit; in a third specimen, 17, only 
two-thirds as long as the orbit. 

The color is very dark, the head, belly, and fins being blackish. 
The lining of the buccal cavity is blackish; that of the branchial 
and abdominal cavities wholly black. The wall of the stomach and 
the mesenteries are black, while the intestines and pyloric caeca: are 
without pigment. 

B. spongiceps difters widely from B. filamentosus, B. micronema,* 
B. nipponicus, B. entomelas, B. furvescens, B. melanobranchus? 
B. garrettis B. sulcatus, and B. macrops, in the much wider and 
more cavernous head, correlated with a smaller size of eye, and other 
characters. It may readily be distinguished from B. antrodes® by 
the lack of filamentous rays, by the different form of the interoper- 
cular margin, and by the decidedly blacker coloration. From B. 
favosus* of the western Atlantic, it differs in the coarser dentition, 
in the more advanced position of the ventral fins, and in the very 
much darker color. It seems to differ from B. cottoides,s described 
by Giinther from near New Zealand and the Kermadec Islands (a 
species insufficiently described) in the more numerous gill-rakers 
(5 or 6+19 to 22, instead of 6+17), and in the larger eye, the length 
of which is constantly somewhat more than half the length of the 
snout or the width of the interorbital space. B. spongiceps is closely 
related also to B. bowersi,®9 an Hawaiian species, from which it 
differs in the lesser width of the interorbital space, which is contained 
more, instead of less, than three times in the head; in the lower 
position of the scapular foramen, and in dentition, the inner shagreen- 
like portion of the premaxillary band not being expanded poste- 
riorly, but forming throughout only a narrow margin to the main 
outer portion of the band. 


1 Gilbert, Bull. U. S. Fish Comm., 1903 (1905), sec. 2, p. 661, fig. 258. 

2 Jordan and Gilbert, Bull. U. S. Fish Comm., 1902 (1904), p. 605, text fig. 

* Vaillant, Exp. Sci. Trav. Talisman, 1888, p. 206, pl. 18, fig. 1; Collett, Poissons de 
I’ Hirondelle, 1896, p. 88. 

4 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 151, pl. 8, fig. 1. 

5 Goode and Bean, Oceanic Ichthyology, 1895, p. 423. 

6 Jordan and Gilbert, Bull. U. S. Fish Comm., 1902 (1904), p. 606, pl. 4, fig. 1; Gilbert 
and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 149. 

7 Goode and Bean, Bull. Mus. Comp. Zool., vol. 12, pt. 5, 1886, p. 160; Oceanic Ichthy- 
ology, 1895, p. 420, fig. 352. 

8 Giinther, Ann. Mag. Nat. Hist., vol. 2, 1878, p. 23; Challenger Reports, vol. 22, 1887, 
p. 154. 

® Gilbert, Bull. U. S. Fish Comm., 1903 (1905), sec. 2, p. 659, fig. 257. 
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Table of measurements in hundredths of length to anus. 


Type Paratypes. 

Albatross:Station2 =<. 34.20sc cn ee eR eee ee eee 5582 5648 5467 5274 
Total length in:mm....-.. 2. 2555 ee eee eee oe oe eee 390 307+ 285+ 232 
Length toranus in mMmcecs sore seer tee eae oe eee eee eee ee 105 90 93 66 
Length of héad. - 2222. see Tee eee oe eee ee 61 66. "402-40 sce 68 
Length of orbit. 5.2225 ae eee So eee pce eebions eee aeee ote 12 12h =o-eeeenee 13 
Width.of interorbital’c. 3525-5 eee ate caine ere acta 21 22>» Sos eS eee 23 
Width of Suborbitial. 2: s- 36 eae acne cee aeeacien se 8 {* fetal (Se eye: 10 
Orbit to: preopercles 62 sets tects sacs eee eee eee ments 31 33 30.5 | 34 
Length ‘of snoutis i532 222 S eae eee ee eee eee reenter 20 BOB beac ere 20 
Lengthvobuppentiawen me cescne eto eetee es Ieee eres pines 34. BY peal Sepesohe 38 
Depth OM Dod ycceco see oo ola ae eoinaeeeaiee ene yam ae te 44 50M ge leeeer ames 150 
Width rot body aes es oy ee ae” ea 21 20 20.5 20 
ANUS TOnyemtRall Saat ee ane ae yee ee he ao re eee 38 39 4 37 
Ventral to‘endofpectoraliarchsese. 22200)» oncee > one eee 28 29 DON hes eee 
Heieht of second! dorsalispinese. saceas come -e oe eee ae eee Ri Ee) ee ee aee Ale Si See Seren 
ibengthiof first: dorsalibasetesesue- ease eo ee eee ee eee 20. 20.5 18. = 20 
Lengthrof first pectoralinay ses seesee sen eee ee eee ill 10.5 ihe), 11 
Length of'second pectoralirays-seese sae sce de. Seen -egeee: | panes ener SU sbi ieee sees sok eee 
Scales© above datoral lines ssc ee a ay ek eee epee 6) eG) Qa ees 
Soft:rays “first dorsalics ese soacco es ee eo oe ete eee 9 8 8 8 
Ventral rays oso ear a a ee met tt a ee ee ae 09-9 9-9 9-9 9-8 
Pectoral: Tays: <<) csscesne sie oe oso See oes ates Deseo ee 19-17 18-17 15-15 See eee 
Gill-rakers outer arch (eft) sos. ae ete eee cee eee 6+20 6+20 6+19 | 5+21 
Gill-rakers, outer archi(right) S22 gee. seek eee ee AE im Sie 6+22 6+19 64+19 | 6+20 
Length-eill-ra kers.. tse sje ctauecameice oe sels one eee ce eter 7 8 Sirs 9.5 


1 Approximate. 


2 Probably 6. 


(spongiceps, in reference to the spongy nature of the head.) 


Subgenus MELANOBRANCHUS Regan. 


2. BATHYGADUS FILAMENTOSUS (Smith and Radcliffe). 


Regania filamentosa.SM1TH and RADCLIFFE, Proc: 


1912, py 107, pl. 22, fig. 2. 


may 


Nat. Mus., 


vol. 43, 


Bathygadus dubiosus WrBerR, Die Fische der Siboga-Expedition, May, 1913, 


p. Liss plo; eo. 


Bath ygadus filamentosus WrBER, Die Fische der Siboga-Expedition, p. 672. 


List of stations. 


Albatross 


station. Locality. 


5587 
5619 


5650 | Gulf of Boni, 


Off east! coast of British North Borneo ............---------- 
Moluccas. Passages. <caageeus sews daa eens oa a oclee cists oes ere ae 


Depth in 


fathoms. | 


415 
435 


540 


Bottom | Number 
tempera- | of speci- 
ture. mens. 
| 

FS: 
42.3 2 
Len eee 1 
40.1 it 


1 The type station was wrongly located in the original description; it is off the east, not the west, coast 


of Borneo. 


In form, in the breadth and softness of the head, in the size of the 
eye, in the development of the sensory canal system, and in the 
strength of the opercular spines, this species occupies a position inter- 
mediate between the species of the B. cottoides type, on the one 
hand, and those species with comparatively firm heads and large 


eyes on the other hand. 


Our measurement of the interorbital differs a little from that 


given in the original description. 


As we measure, the orbit is con- 
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tained 1.5 times in the least interorbital width, which is contained 
three times in the head. 

The lower margin of the interopercle is but slightly concave. 
The flap at its posteroventral angle is short and blunt, only its tip 
being visible behind the semicircular margin of the preopercle. 

The inner shagreen-like portion of the premaxillary band of teeth 
extends only along the posterior half of the band. The teeth in 
the narrow mandibular band are of unequal size. 

Seven branchiostegal rays. The small pseudobranchial filaments 
are concealed beneath the skin. 

A single main series of oval, imbricate scales extends along each 
mandibular ramus, but this series is flanked along its outer side by 
a few small scales. The lateral line on the tail runs below the middle 
of the depth, as in other species. 

The pyloric caeca, 30 in number, are about two-thirds as long as 
the orbit. 

Lining of the buccal, brinchint ‘and abdominal cavities wholly 

black. 
— B. filamentosus is perhaps most closely related to B. antrodes of 
Japan, differing from that species, however, in the narrower, firmer 
head, larger eye, longer fin filaments, more numerous pyloric caeca, 
ete. It is probably related also to B. micronema, an Hawaiian species, 
but differs, in addition to the characteristics mentioned by Radcliffe, 
in the fewer gill-rakers. 


Table of measurements in hundredths of length to anus. 


| 
Type. | Paratypes. 
| 
PANDEINOSSES LAO Use ee ot. Sante Bese oie eae caw nets koe ede esac 5587 | 5587 5650 5619 
Total length in mm...-. 1242 | 1173 230 1181 
Length to anus in mm... Te ASS Pare eapem ss 54 
Length of head........ 63 CORT cise Apne lacict caisietae 
Length of orbit.......- 15-- 5 15s |S semaelsqeoalos oes acne 
Width of interorbital. . P) DAS | Bae eee | we es oe 
Width of suborbital... 10°=)| TH) je Beaceese | a 
OThittOspreo percle ec se esac ~ seer ce tee ce sees accie eeeeee ole ES ig bodccorooel Bee seceecs 
LLG OUGTO URS S SREB SH Nb Seatac eee core Unease mega Ss 20. | 27 dnl | Seer eee eee ae 
Heneth) Ofwppersjaw asa vsscseoes sssewigaces seccease neck 2-3-2 ee Sona BOD Sac ce ace (Seen te ec 
ID eon CH DON Ree tee EEE Re eae eer AARP eee Sep eee eee oe AB LAE eee ens Beene s siolatee teas 
PAVERS TU SAID ALi eee ee Se ey atone St NE aos Sc als oaS aloe ome 7.5 | LOWE epee SoG lice eee cee 
NTS TISUT NOEL Se ie 2 RA ee gn eR BONDE at eeeen cn Sek se ee ce boca ees 
Mentraltoieng: of spectoralpirdlesc< ss =o) sae a8 aoe ose ee noe eee SU a 5 See LR ee et | oe eel 
Menetneot rst: GOmsalsDASesc-- sci 2 oe ace wise s cose cen eeeaaecice 16 Gh se Sotes gael w oe natiosee 
Lenethioitinsi pectoraitayes. ose cuss ogc osc men ceaeeeeeul ae Maa eee coat o cece nese ccs Se 
iRensrmofsecondpectorabitay. << m.2s6.-s.= saeeeh ooo see le eeske LAY ee. . 222k lsece ese es (Vekeseete. 
MenethrotphirGspectorallraysses 2250 5s scececieen cece sacs ones AD males 2 Shea Seep cee. lee eee ce te 
eneihvonouter ventral Pay wen see ood oss coc can eee et ae enes PIQAC FIRS. settee Swesce seacleeee cence 
Hevstorsecond Ventral TAVer osc so chao ates soe meee ee eLa ee EAT > al Sea ial reste el ae Se 
Seales above lateral line. Bee ie Rates ERNIE oe cts cite in eee eee Doe aces oh ae if 7 
Softrays, first dorsal :-- 422-225... - AR ae SECO Soe ears amen 8 9 Solo eea es oes 
Ventral rays. ...-...- RES sea eet alone Se duis Mappeieioe sans Eee oS 8 8 8 8 
IREGTOLalena Steen mee cm Ree ein chee cchs cated eee ee wean cues 15 Heys elevate earn ie anos 
Gallerakers Melg:Sidesae cat asec Seem bus ciseic 2 estan doak cclokee S asee 6+20 G5S19 NP aece a 6+20 
CUM ERA OTS ero SIMO sete eis ke ete ah ER Sek Pg G20 i ereeetetretell cts deere 


1A pseudocaudal developed. 


(filamentosus, in reference to the long filaments. ) 
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3. BATHYGADUS ENTOMELAS, new species. 


Type-specimen.—Cat. No. 78211, U.S.N.M., a female specimen, 
220emm. long (a pseudocaudal developed), from Albatross station 
5619, in Molucca Passage, East Indies; depth, 435 fathoms; dredged 
with a specimen of B. filamentosus. - 

The body is more slender and less compressed than in B. spongi- 
ceps, the width over the pectoral being more than half the greatest 
depth. 

The head, though wide and cavernous, is much narrower and less 
spongy than in the species of the subgenus Bathygadus. The dorsal 
contour, not strongly arched behind the occiput, is straight from that 
point forward to the tip of the premaxillary spine; the evenly curved 


Fig. 2.—BATHYGADUS ENTOMELAS. ‘TYPE. 


ventral contour is less strongly angulated than in the species of the 
B. cottoides type. The orbit is larger than in the preceding species; 
its length is contained 4 times in the head, or 1.1 times in the least 
interorbital width, which is equal to the length of the snout; inter- 
orbital 3.7 in head. The least suborbital width is contained 2.4 in the 
interorbital. The two limbs of the opercle end in very weak spines, 
the upper of which is flat; the lower, slender. The interopercle is 
formed much as in B, antrodes, having the lower margin concave, 
and the bluntly rounded posterior flap just visible behind the pre- 
opercular margin. The mouth is only moderately oblique, more 
nearly horizontal than that of B. cottoides and its allies. The upper 
jaw extends slightly beyond the vertical from the hind orbital mar- 
gin, its length being contained 1.8 times in the head. The teeth, simi- 
lar to those of B. spongiceps, are coarser than those of B. furvescens; 
the mandibular band, which is about one-third as wide as the pre- 
maxillary band, is composed of but two or three irregular rows of 
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teeth; the premaxillary band as usual consists of two portions—an 
outer one, with rather small teeth, which become decidedly smaller 
posteriorly ; and an inner, shagreen-like portion, which extends along 
the entire inner length of the band, becoming widest below the front 
half of the eye, where its width is 0.03 of the length to the anus; the 
band narrows abruptly on its posterior third. No trace can be de- 
tected of a mandibular barbel. The pseudobranchiae, which form a 
series one-fourth as long as the orbit, are located beside the usual 
conic pit. The slit behind the fourth gill-arch is only half as long as 
the orbit. Branchiostegals, 7; gill-rakers, 54+20 (left) or 5+21 
(right), denticulate on their inner margins; the longest gill-raker is 
half as long as the orbit. The branchial aperture is continued for- 
ward ventrally to a vertical crossing the orbit before the pupil. The 
scapular foramen lies wholly within the hypercoracoid, but is in con- 
tact with the suture between that bone and the hypocoracoid. 

The scales are in eight series from the origin of the second dorsal 
to but not including the lateral line series; the scales are thin and 
cycloid; they are in two series on the mandible. The shoulder 
girdle is covered by a naked membrane beneath the opercles. 

Fin-rays—first dorsal, II, 8; ventrals, 10; pectorals, 17 and 18. 
The first dorsal spine is slender and concealed; neither the second 
dorsal spine nor any of the pectoral rays are strengthened or pro- 
duced. The outer ventral ray probably failed to reach the anus. 
The base of the ventral is but little anterior to the origin of the 
dorsal and the insertion of the pectoral. 

Pyloric caeca, thirty-five, shorter than the orbit. 

The color in alcohol is light brown, becoming blackish on the 
belly and on the jaws and the gular and branchiostegal mem- 
branes. The ventral fins are blackish; all the other fins are dusky. 
The lining of the buccal cavity is blackish; that of the branchial 
and abdominal cavities wholly black; the walls of the stomach are 
black, but the intestines and the pyloric caeca are pale. 

The relationships of this species are indicated in the preceding 
key. It is apparently related, though not very closely, to the 
two Japanese species of this subgenus—B. nipponicus and B. gar- 
retti. It differs from the Atlantic B. melanobranchus in the more 
numerous ventral rays, smaller eye, and other characters. It is 
closely related also to B. furvescens, but differs from that species 
in numerous details: the ventral rays are more numerous (10, in- 
stead of 8 or 9); 8 instead of 7 series of scales separate the front 
of the second dorsal] from the lateral line; the color is much lighter. 
especially on the fins; the walls of the intestines are not pigmented; 
the body is less strongly compressed, the width of the pectoral bases 
being contained less than, instead of more than, twice in the depth; 
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the head is of firmer texture; the distance between the head and 
the anus in B. entomelas is equal to the length of the head behind 
the anterior nostril, but in B. furvescens is equal to the length of 
the head behind the middle of the eye; the teeth are coarser and- 
in narrower bands on the jaws; the scapular foramen pierces the 
shoulder girdle at a lower point, being in contact with the suture 
between the hypercoracoid and the hypocoracoid; and, finally, the 
orbit is noticeably larger, although the type has been compared, in 
the preparation of the following table, with both smaller and larger 
Philippine specimens of B. furvescens. 


Table showing size of orbit in Bathygadus entomelas and B. furvescens. 


entomelas. Jurvescens. 


<Orbit'in heads. sao eee een ae eee a eee Tope See beg a 4.0 4.5 to 5.0 
Oy Gey tis ba bt 010) 9 | eee ee Se Ae Le See mead ee eee Ad Uae bearer thems ot I=2:to 1.35 
Orbit ininterorbital soso iss sek iota oe sie erete cin Serer ee ia ieee eos epee erage iat yy 
Orbit in postorbital 5 f5 sabe cso Sac ee te eee rege 1.9 2.2 to 2.6 


Measurements in hundredths of length to anus (84 mm.).—Length 
of head, 59; length of orbit, 16; least distance between orbits, 17; 
least suborbital width, 7; distance between orbit and preopercle, 29; 
length of snout, 18; length of upper jaw, 34; depth of body, 41; 
width of body over pectoral bases, 26; distance from origin of anal 
to center of anus, 7; from anus to base of outer ray, 39; from ventral fin 
to anteroventral end of pectoral girdle, 27; length of first dorsal 
base, 17; length of longest gill-rakers, 8. 

Only the type-specimen is known to us. 

(entomelas, in reference to the wholly black branchial cavity.) 


4. BATHYGADUS FURVESCENS Alcock. 


Bathygadus furvescens Aucock, Journ. Asiatic Soc. Bengal, vol. 43, pt. 2, 
1894, p. 128; Illustrations of the Zoology of the Jnvestigator, Fishes, 
pl. 16, fig. 1, 1895; Dese. Cat. Indian Deep-Sea Fishes, 1899, p. 121. 


Bathygadus melanobranchus Braver, Die Tiefsee-Fische, 1906, p. 272.— 


WEBER, Die Fische der Siboga-Expedition, May, 1918, p. 112. 

Contrary to the suggestion of Alcock and to the opinion of Brauer, 
this species appears to be distinct from the Atlantic B. melano- 
_ branchus Vaillant,’ having a decidedly smaller eye, according to the 
measurements of Vaillant, Collett, Aleock, and Brauer. Our study 
of the material which is here referred to B. furvescens strongly con- 
firms the view that the two species are quite distinct. 

For the purpose of more accurate comparison we present a descrip- 
tion of our Philippine specimens, which were collected at the fol- 
lowing stations: 


1 Vaillant, Exp. Sci. Trav. Talisman, 1888, p. 206, pl. 18, fig. 1; Collett, Poissons de 
L’Hirondelle, 1896, p. 88. 
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P Bottom | Number 

Albatross asd Depth in alee erases 

station. Locality. fathoms. ieee ee 

ya 
MAO eH ast COASL Ol IUIZOlsesmee ae oocie as Sack oG=* ao lene cc teeeee sees 565 |--=-~----- 1 
SAMs Betweenuueyde aid. MIN GANAO <lttectec coe nice so ciels winaie oe ss sien 976 52.3 1 
Salts On norihert, Min GanaQs: 282 ae nee. cee Soe see cence eck Coie Betace one 1 
5526 | Between Siquijor and Bohol Islands.....-............---.----- 805 Dea 1 
S6OIHEG ule GiehOMIMl= COLA DCS ae ccscise.cck ce ak ecaee ce Sscece ses ceccsee ZODgl yee cee ore 1 
1B. spongiceps was also dredged at this station. 2 About 700. 


In the form and the texture of the head this species occupies a 
position intermediate between B. entomelas and B. filamentosus. 
The body is compressed more strongly than in B. entomelas, but less 
strongly than in B. filamentosus, the width across the pectoral bases 
being contained about 24 times in the greatest depth of the body. 
The length of the orbit is contained from 4.5 to 5.0 * times in the head ; 
2.2 to 2.6 times in the length of the head behind the orbit; 1.2 to 1.35 
times in the snout; and 1.2 times in the interorbital width. The 
length of the snout and the least interorbital width are each contained 
from 3.6 to 3.8 times in the head. The least suborbital width enters 
2.2 to 2.3 times into the interorbital. The opercle ends posteriorly in 
two weak spines, only the tips of which are exposed. The form of 
the interopercle is lke that of B. entomelas, its posterior flap is just 
visible behind the preopercle. Length of upper jaw, 1.8. The teeth 
are finer than usual in Bathygadus, the premaxillary band is 0.2 as 
wide as the orbit; its inner shagreen-like portion is narrow and not 
strongly differentiated from the outer portion; the villiform teeth of 
the mandible form a band nearly half as wide as the premaxillary 
band (the dentition is quite different in B. entomelas). The barbel 
is absent. Pseudobranchial filaments are constantly present; the slit 
behind the fourth gill-arch is shorter than the orbit. The scapular 
foramen pierces the hypercoracoid about its own diameter above the 
suture between that bone and the hypocoracoid (determined in three 
specimens; both sides examined in one). 

Seven series of thin and deciduous scales occupy the space between 

the origin of the second dorsal and the lateral line series. There are 
two series on thé mandible, but none on the face of the shoulder 
girdle beneath the opercles. 

None of the fins are greatly produced or strengthened. The 
ventral fin is inserted but little before the base of the pectoral or the 
origin of the dorsal. 

Twenty pyloric caeca, two-thirds as long as the orbit, were counted 
In One specimen. 

The coloration is darker than in B. entomelas. The fins are black- 
ish; the buccal, branchial, and abdominal cavities are wholly lined 


1In the largest specimen. 
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with black; the walls of the stomach are black, and those of the in- 
testines are also pigmented. 


Albatross station. -= 5-2 sees ose neces ee eee 5460 5515 
Totalilengthinimm 32622 252 seas ce eae cane ae | Ceaeece ene 271 
Genpth' to anus in: MMe = cee sate see eee 145 72 
engthiothead | 3: 222.265. ac ace aes ae teaeeieise sansa 63 
Lengthiof orbit s..32.-225 ois sae ase meen eae eaeieee 12 15 
Width ofinterorbital...........- Lae cet 4 Serie te 16 | 18 
Width ofsuborbitales eet eee ese aot eee Semen 8 
Orbit totpreapercle sca 3 ee seer ese ee 28 31 

A esafeadeltos UsieXn) Dh Benen Eee OBcerind Sob ameel tana Aaa. 18 17 
Mength of uppernjawe: css ssccee se ceecess werner o 33.5 36 
Depth ot bodies sseee. ses teeter ye en ero Ricio at's 45 
Width of body. ....--- BS ee OAC SOE Bata loo Aeneas 24 
Anns *to:anal2.c. 3-0 ncaa eo a pee Meee eeee as sesemiee 7.5 9 
AMUSO MVENLTAL See cee acne eee a ete ees ee 42 38 
Ventral to anteroventralend, pectoral girdle........_. 23.5 29 
Height ofsecond! dorsalispiiet ie nss- se cee ae ees |e- nee 31 
Lengthvorfirstidorsall base... os. esses esse or oer 19 18 
Length of first pectoral ray...-....- Rott cs eaitee aaa HOLA comets 
Length of second pectoral ray.........--...----.---.- 35+ 40+ 
Length of outeriventral rayeeo- can seo ee ee eee eal eeeenmeee 42+ | 
Hengthvot pillbrakers oss -seceee nena Setneece sane 8.5 9 | 
Number ofigill-rakers; left oe 9 o- eeseees see eee se x+19 6+20 
Numiberiof gill-rakers;ieht 2-5. 22 some eee nee 6+19 6+19 
Soltirays, first dorsal-2-S- 03.25. eee ee 8 8 
Bectoralirayseacse-eene seals seethases ited 20 15 
Ventral rays (both sides) 9-9 9-9 


Table of measurements in hundredths of length to anus. 


(furvescens, in reference to the dark color). 


' 5. BATHYGADUS SULCATUS (Smith and Radcliffe). 


5495 5601 
203 85-+ 
51 30 
65 66 
16 15 
19 20 
id Pee 
BI Wo5: eae 
19") |y2 eerie 
37 36 
46) | Soo ee 
phe Dees 
ll 9 
39 33 
29 31 
Ra ah teed Po 
"AOE gees 
40", cen Paes 
aS Dal ea eee 
es ae ee 


Regania sulcata SMITH and RADCLIFFE, Proc. U. 8S. Nat. Mus., vol. 48, 1912, 


p. 108, text fig. 1 and pl. 22, fig. 3. 


List of stations. 


, Depth 
Albatross Locality. in 
station ; fathoms. 
542311 Near Cagayan Island, Jolo Sea ...........-......-...---- ee 508 
5219'| Between Marinduque and Luzon ......-............---------- 530 
5423 | Near Cagayan Island, Jolo Sea .......- Us dts Sefcige eee Sao 508 
5424 | ....- GO. sake ce 2h: os See Sin ee aes ee es rn ei eee 340 
5510 | Off northern Mindanao........-- BES Soe ete oe Pe ae os oa 423 
5527. | Between Siquijorand) Bohol: 2..< .5-) 20. se.2-S2e. << ee cee 392 
BH OR a |") oe Oe. a 5 sul de ee cree ioasct oe eres Ee Cesta oles ofan ets 439 
Lia yAS Bl eer (6 10 PIR aro ey Cort Se het Cee Ae Gee Sma Ret Se noe Repel as Rien 441 
4 OF 0's) rE (nee & Ree re AP Lane he er eae Os a ee oa melas ECGs cobcae 


1 Type. 


| | 
Bottom | Number 


tempera-| of speci- 
ture. mens. 


Lael SD eel SOR El ll el 


A few additions to the original description have been compiled. 

Pseudobranchiae are present, but concealed beneath the skin. 

The inner shagreen-like portion of the premaxillary band of teeth 
is very definite, and forms a narrow margin along the entire band 
in the smaller specimens, but disappears anteriorly in the larger 
type; both portions of the band are widest at the end of the second 
third of its length; the teeth forming the outer portion are rather 
coarse, and expanded distally (“arrow-shaped”), but they become 
much smaller and more crowded posteriorly. 

The form of the interopercle distinguishes B. sulcatus from the 
other Philippine species of the genus; the lower margin of that 
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bone, along its posterior half, even along the posterior flap, is almost 
straight. The branchial aperture extends forward to below the 
middle of the eye, where the gill-membranes form a narrow fold 
across the isthmus. 

The scales are in two series along the mandible. 

Thirty-five pyloric caeca were counted in one specimen; they are 
very short, being only two-fifths as long as the orbit. 

The parietal peritoneum is black. 

The three most anterior gill-rakers are unusually small, and were 
not included in the count in the type-description: there are 6-+18 
or 19 in the type-specimen, instead of 5-+-16, as given by Radcliffe. 


Table of measurements in hundredths of length to anus. 


Type. 
PAUURETOSSESLALION == 22 sm elela aise aise eens haan aces es 5423 5424 |\(unknown) 5510 5513 
Relea Ghee see ne aes iar etapaiecteieict='=l=i=79] 440 1323 300 1172 2108+ 
MenpunctOmnusam Mmm sa0 sean taceemee sere aeecine | 156 98 93 54 35 
Were TINO ihea dias nee cc etmmc es eee. eacieec le aminiecats 58 58 58 63 62 
Wen cihronOnbiterresose motels aie nea ccens ase aee 15.5 16.5 17 18 17.5 
Wodtieaiinteronpiiallcoe ssn gaa se esses clciclem l= aicclelnen 12.5 14 13 17 16.5 
Wadthror suborbitalle tne see osmcema ic) ccc n= se 6 7 a 8 8 
OTP LOPLCOWERClE! 2. as elo ccis oleys sls siaisieleieiosias se 27 28 28 29) cemeeeissiers 
Sen PEN OUSM OU seen t oa. ce beeen sles cetinine oe lee tere 16 16.5 16 LS ewes 
MEN GOGOL PEL JA Weer oats aoe om sho eels alse me 32.5 32.5 33 38 37 
Wepti on bodys 23-2 sees: eee eon: ESR SSE cee 38 41 38 OAM Fees eer 
AWVATCUE RODD OGY Re cee cere te nye mia (a eters Seer epsinjeiens wnwsic 25 26 21 22o Beene nesta 
SAMMUISHU ORAM AER: elo cates tans ces bers mnie eieiewins amie eee 9 7 8 a 10 
PATIUISCUO MeN Ula some as ee tree oie srtaictsiete eiste siale Gren -) ye | 39.5 39.5 39.5 SU ese ccieciss 
Ventral to end of pectoral arch...---....-. Rape neee cee | 27.5 28 28.5 27 | 27 
Height of second dorsal spine....-..-..--.---.------- loses stasnlesacdz oboe IBY adoeteose dels hcenesce 
ene thvotnrstcd Orsal base: {osach aceae eas ososeaste Lisl 16 17 19 18 
hensthrot first pectoralitay:=<.---.1os5= c= toeeme nis eu 9 Gis ai|odarncccosc doscesecce 
Length of second pectoral ray.--.-.---------- \useeisee aeeseibaden DATOS | tees acces GY Alli saa 
Length of third pectoral ray.-.-.....---.- Sade Rootod peegosotac aN), icegsetecedlsnsredebac! baetGesSec 
Eenfth oLouter ventral rays oo=-- =. -n-s- cece. eo =~ <n GAB SRE SS | 51 BEY) Ge Sabacced Gocceesede 
TON SN OLPUETAKCL Sra. 5 Sate Ses aes = uaa soeeswis Seles Sate 8°) | 9 oF 1 ae Seater 
Scales: | | 
ENpoveulatoralllinie wesc saacce oe ee een dae | 9 | 9 O) ss [Bee Rene 8 
Belowslaverailine 2s .5 sce w ace sae sma 20. | 21 PAL NoSénsosece leiviets secwiais 
DOUG Tay Saati CS bid OLGA eee ae mare ees Sete ieee ele Sicinictereistersie 10-73 8 Opi Oia) 9 
Mentralwrays: (DOUNSIMeS) scekee- noe mee sees omer oe oe | 9-10 | 9-9 9-9 | 10-9 | 10-10 
Rectoralira vst cs.s see ecese sa sasce oe mel Roos aiosee 17 16 Ibe ssreceocss!'Sscesogs Se 
Gill-rakers: | | | 
OTe ae meee Sis Sia ew Smee ees wis dese cece | 5+19 GPAs llSoscBeaccs Oral Babee neiate 
PAphie Pee ei eeasee ae tytot Se) | 5+18 | 5418 | 5+18 | BedOi oan cee cacs 
| 
1 A small pseudocaudal developed. 2 The smallest specimen procured. 


(sulcatus, furrowed.) 
Genus GADOMUS Regan. 


This group, as recently defined by us,! contains about 10 species 
which have been greatly confused. The seven described species are 
probably all valid, and they appear to follow the species of Bathy- 
gadus and other Macrouroid genera in their localized distribution. 
The western Atlantic species, G. longifilis, has been recorded from the 
eastern Atlantic by Vaillant? and Collett,* but the descriptions 


1 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 139, 148. 
2 Vaillant, Exp. Sci. T'ravailleur et Talisman, Poiss., 1888, p. 218, pl. 23, fig. 1. 
® Collett, Poissons de L’Hirondelle, 1896, p. 91. 
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of these authors indicate that they have had another species, in which 
the interorbital is nearly as wide as the orbit. In addition Vaillant 
counted 9 ventral rays (“1,8”) and Collett 7+27 gill-rakers on the 
outer arch, while G. longifilis has but 8 ventral rays, and 30 to 35 
gill-rakers below the angle of the outer arch. Alcock’s,! Brauer’s * 
and Weber’s * records of this species from the Indian Ocean and East 
Indian Islands seem to be all erroneous. The species of these authors 
are distinguished from the true /ongifilis by their wider interorbital 
space and more numerous pyloric caeca. 


The number of pyloric caeca in the species of Gadomus*, with the number of 
specimens counted. 


Giviongijilis s(Goodesands Bean) ess ee ee ae 8 (one). 
G. isp.) (la watlan 1s land $3) isso Sie ene oe 2 eee 12 (one). 
G.. MeELONO DLCTUS ESS ree SS SoS NG ee oo le aly (one). 
Ga Multi lis CEMA pies ES NANNG S)) ce ee eae et 12 (one). 
Ge ALG PULUS Ss CB Sp Baa) a sa a toe hae eye par pa 16 (one). 
<S BOthyoadus LONG lis Ot -AleCOC Ke see a eee eens eee 20 (one?) 
— BOChyOGdUs LONGLIS.2 Obibralere.= 2. eee ee 15 to 22 (two). 
EUG TU TUS, a a ae I Poet ee Ae Os ee ea 24 to 29 (two) 
Get NVETONUG CT 22 Re 2 EN a he Bee el ee eee a ae eee SOKO 52 (several). 
GitdentiGulatus = Se ee eee ey ee eee 61 to 75 ~=©(three). 
GSS COME EES at EE ee eae 95 (one). 


The number of pyloric caeca occurring in the different species of 
Gadomus thus form a very striking series, in which the number 
gradually becomes smaller as one passes from the species with the 
firmest, narrowest heads and the fewest gill-rakers, to those of the 
more bathybial types, with contrasting characters. 


ANALYTICAL KEY TO THE SPECIES OF GADOMUS. 


a’. Fins without long filaments; pectoral broad, with 25 rays; teeth excessively 
minute; interorbital much narrower than orbit. 
arcuatus (western Atlantic). 
a, Fins with long filamentous rays; pectoral narrower, with 15 to 22 rays. 
b*. Gill-rakers on lower limb of outer arch, 17 to 25, blunt at their tips 

(undescribed in G. dispar, a species not closely related to those of 

groups 0” and b*). 

Gara lay eitov anh erie Thole Creer te ee es dispar (Hastern Atlantic). 
c. Interorbital 1.57 to 1.8 in orbit; gill-cavity with a whitish band on 
opercular margin; gular membrane light brown. 

a. Teeth so excessively minute and crowded as to form an even 
shagreen-like surface, on which the individual teeth cannot be 
distinguished by the unaided eye; filamentous rays shorter, the 
dorsal spine less than twice as long as head; pyloric caeca 61 
to 95. 

ce’. Band of teeth in upper jaw little expanded posteriorly, its greatest 
width half that of bony suborbital region; color lighter; * head 
firmer: pyloric teVees Op ee ee colletti (Japan). 


1 Alcock, Ann. Mag. Nat. Hist., ser. 6, vol. 6, 1890, p. 302; and ser. 6, vol. 8, 1891, p. 
123; Desc. Cat. Indian Deep-Sea Fishes, 1899, p. 120. 

* Brauer, Die Tiefsee-fische, 1906, p. 270, pl. 12, fig. 7. 

8 Weber, Die Fische der Siboga—Expedition, 1913, p. 172. 

* All of the counts were made by us, excepting those credited to Alcock and Brauer. 

5 Gilbert, Bull. U. S. Fish Comm., 1903 (1905), sec. 2, p. 659. 
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e?, Band of teeth in upper jaw expanded posteriorly, its greatest 
width being contained from 14 to 1% times in the least width 
of bony suborbital region; color darker; head more cavernous ; 
DylOLIe; CaeCaALOL tOqdos 22 oe eee denticulatus (Hast Indies). 

@, Teeth small, but readily distinguishable by the unaided eye; band 
of teeth in the upper jaw narrow, its greatest width 2.0 to 2.4 in 
bony suborbital region; filamentous rays longer, the dorsal spine 
being more than twice as long as the head; pyloric caeca 24 to 

DAD ake i ara ia a Cr ee magnifilis (Jolo Sea, Philippines). 

ce. Interorbital 1.0 to 1.23 in orbit; gill-cavity wholly black, as in the 

following species; gular membrane black; ventral fin with § rays. 

introniger (Hast Indies). 

b?, Gill-rakers on lower limb of outer arch 26 or 27, long and pointed; 

pectoral rays 17 to 20; interorbital space nearly as wide as the orbit; 

pyloric caeca 12 or more; gular membrane black; teeth.readily dis- 
tinguished by unaided eye. 

f. Ventral rays constantly 8; pseudobranchiae present in speci- 
mens nearly as large as the type of melanopterus ; scapular 
foramen on suture between hbypercoracoid and hypocoracoid. 

multifilis (Hast Indies to Japan). 

f’. Ventrals 9-rayed in type;* no pseudobranchiae in type; scapu- 

lar foramen wholly within the hypercoracoid. 
melanopterus (Hawaiian Islands). 
b°. Gill-rakers on lower limb of outer arch 30 to 35 (30 to 33 counted by us, 

85 given in original description) ; gill-rakers long and slender, sharply 

pointed; pectoral rays 15 (18 given in original description) ; inter- 
orbital space decidely narrower than the orbit; teeth relatively coarse, 
approaching those of Bathygadus; pyloric caeca 8; gular membrane 

BD ae esd ie Se ie ee ae longifilis (Western Atlantic). 


1 


6. GADOMUS DENTICULATUS, new species. 
Bathygadus longifilis Weber, Fische der Siboga-Expedition, 1913, p. 171. 


Type-specimen.—Cat. No. 78207, U.S.N.M., 307 mm. long to end 
of regenerated pseudocaudal, 112 mm. long to anus, dredged by the 
Albatross off northern Mindanao, at a depth of 220 fathoms, at sta- 
tion 5505, 

At each of the following stations a single paratype was dredged, 
with the exception of station 5198, where two were obtained: 


; . Bottom 

Albatross ae Pepth in| ,- 
Stator Locality. raed ag temper 

ure. 

ei sig 
Ril2salbasteconst.OlMindOros ect wo2 csmees Seale cmos teats cee ste Speers Soe LOS Dee eases 
PORE EVAGINI i yeOteWeStCLO 1s ONO se. se tie sees mmee salen = loca ace ae Suit cie facet 220 53.9 
HAVER ACHIUG YC Ole Miers esters aoe ce nciiele ts aomaincyein bo = oto celeriac bf Ste 2 ss 298 lee sb 2252 
5410 | Between Cebu and Leyte..-.---....-.------------ ate Ce ee eee See eee 3852 |Beiae tesa 
FAA HEP ASH: GQAStOl edi ZO! Goss mere souks eee cel ces ac Poets ees ee eree 383 44.3 
H505h aVAcIniby.of morthenn Mindanads- or... soto. .coes fo ccs oe citines ssn ceemeeees = | D208 eee sess 
Hse OtLeast7Coast Ol Brihisht INOrthiels OFMGO)) cee s.). 5424 2)2 + -\stleiicteiw celeriac slaleime 415 42.3 
BOSIeicsoes GOL. asses sea cas ects oe ome eee cstaje era ae cee So eiatre Mines sree sree 260 45.7 
5624 | Between Gillolo and Makyan Islands.......-........----.-----+--------- PAs ol PRES re eat 


1 Ventral 8-rayed in a small Hawaiian specimen perhaps distinct from B. melanopterus, 
having also a wider interorbital space, ete. (See Gilbert, Bull. U. 8S. Fish Comm., 1903 
(1905), sec. 2, p. 659.) 
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The general outlines of the body and head agree closely with 
those of other species. The greatest depth of body is equal to the 
distance from the tip of the snout to the angle of the preopercle; 
the greatest width, over the pectoral bases, is contained 2.3 times in 
the head and about twice in the depth of the body. 

The head is rather firmer and less cavernous than in such species 
as G. multifilis, G. introniger, and G. longifilis; the greatest width 
of the head is about equal to the length of the snout plus the eye. 
The orbit is nearly round; its length is contained 1.15 (to 1.05)? 
times in length of snout, 4.3 (to 4.2) times in length of head. The 
interorbital is narrow and flat, with clearly concave sides; its least 
width is contained 1.7 (1.5 to 1.8)? times in the greatest orbital 
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length, and is about one-half as great as the length of the snout. 
The least width of the bony suborbital is about two-thirds that of 
the interorbital. The two limbs of the opercle do not end in spines; 
the lower margin of the interopercle is arched upward a little before 
its evenly rounded angle. The mouth, as in the other species, is 
large and moderately oblique; the upper jaw, the length of which 
is contained 1.85 (1.8 to 1.9)! times in the length of the head, ex- 
tends but slightly beyond the vertical passing through the posterior 
margin of the orbit. The teeth are so excessively fine and crowded 
that they can not be individually distinguished by the unaided eye; 
they form an even surface on the two jaws, as also in G. colletit, 
the Japanese representative of G. denticulatus, and in G. arcuatus, 
an Atlantic species; the bands of teeth are strongly convex in 
cross section, the mandibular band being only one-third as wide as 


1These measurements are of the three paratypes more than 100 mm. long to anus. 
Measurements of smaller specimens are given in the following table. 
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the premaxillary band, which is flattened and greatly expanded in 
width at the middle of the length of the maxillary; the greatest 
width of the band is contained 1.25 (to 1.65) times in the least 
width of the bony suborbital. 

The length and strength of the barbel are too variable to serve 
as good specific characters, as can be understood by an examination 
of the tables of measurements following the descriptions of each 
species. Pseudobranchial filaments are developed, but are exposed 
only in our smallest specimens, having become covered in the large 
specimens by the fold of membrane which precedes the first gill- 
arch, and lines the deep pit opposite the upper angles of the arches. 
-The gill-rakers are blunt at their tips, rather robust, smooth, rather 
widely spaced, and short, their length in the larger specimens being 
less than least width of the bony suborbital; they number 5++-17 and 
5+19, on the left and right sides, respectively, of the type, and vary 
from 4 to 5+19 to 21 in the nine paratypes counted. The branchial 
aperture curves forward to below the middle of the eye. A narrow 
slit is present behind the fourth gill-arch.. Seven branchiostegals. 
As in our specimens of all four Philippine species of this genus, as 
well as in the specimen of G. colletti of Japan which we examined, 
the scapular foramen is in contact with the suture separating the 
hypercoracoid from the hypocoracoid. 

The scales are thin, deciduous, and cycloid. When examined under 
the compound microscope, the numerous striae are seen to be finely 
denticulate; on the exposed portion of the scale the striae are ar- 
ranged concentrically, but on the basal portion, which is the larger, 
they form an extremely irregular zigzag pattern, and are perpen- 
dicular (or nearly so) to the basal margin of the scale; these striae 
are connnected by numerous cross ridges. Certain marks or narrow 
zones may be annular rings, as they bear a striking similarity to 
certain marks so interpreted in other marine fishes.t_ Several scales 
from the type specimen, 112 mm. long to anus, show three such rings; 
those from the paratype 111 mm. long, from Albatross station 5624, 
show two rings. A region of closely approximated circuli, occurring 
just outside the focus of the scale, suggests a similar area in sal- 
monoid and other fishes, which in those forms is regarded as the winter 
zone of the first full year’s growth. A similar area is more clearly 
marked off on the scales from G@. colletti of Japan, and is also indi- 
cated on the scales of @. longifilis and the other species reported on 
in this paper. Those species inhabiting deeper water, however, do 
not show more than traces, if anything, of those marks which re- 
semble annular rings. That fact is in harmony with the view that 


= 


1 Such as Cynoscion (Taylor, Bull. U. S. Bur. Fish., No. 34, 1914 (Sept. 23, 1916), pp. 
295-330; numerous figures). 
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these marks are seasonally made. If these zones are season indi- 
cators, then the type specimen was in its fourth or fifth year. . 

Eight series of scales separate the front of the second dorsal 
from the lateral line series in the type and in seven paratypes, 
but there are seven series in two paratypes. The scales on the 
mandible, in a single row anteriorly, become biserial posteriorly. 

The lateral ne below the anterior end of the second dorsal 
suddenly dips downward, as in other species, to its position below 
the middle of the tail. 

The first dorsal spine is concealed; the second is three-fourths 
as long as the length to anus, but varies from a little less than 
two-thirds to 1.05 times that distance. The second pectoral ray 
is lengthened into a slender filament 1.4 times the length to anus 
(varying to slightly shorter than that distance in the paratypes). 
The outer ventral ray is always less than twice as long as the head 
and is always shorter than the length to anus, being 0.7 of that 
length in the type. The origin of the first dorsal is almost on a 
vertical with the insertions of the paired fins. The distance be- 
tween the anus and the ventral is more than two-thirds the length 
of the head. 

The pyloric caeca are short and numerous, 61, 69, and 75 in the 
three specimens counted. 

Color, in alcohol, deep brown, lighter below and with silvery 
reflections on the lateral and ventral surfaces of the head and trunk; 
the branchiostegal membranes are dark brown, the gular mem- 
branes light; the lower lp is white. The walls of the buccal 
cavity are light near the mouth; the branchial cavity is lined 
with purplish black, with a wide whitish area along the opercular 
and branchiostegal margins. Parietal portions of peritoneum and 
the visceral portions over’ all the organs except the pyloric caeca, 
deep purplish black. Dorsal black, a little lighter on basal part 
of fin; anal light anteriorly, but shading into black posteriorly. 
Pectoral and ventral dark, with lighter filaments and a lighter 
area near their lower or inner basal portions. Other specimens are 
very much lighter in color; in these only the first dorsal is blackish, 
and it is lighter near its base, and dusky posteriorly; only those 
rays of the paired fins next to the filaments are dark; the dark 
portion of the branchial cavity is brown with lhghter clouding, 
while the peritoneum shows much silvery through the dusky pur- 
plish color. 

The distinguishing characters of this species are given in the 
key. It is probably most closely related to @. colletti, its Japanese 
representative, though allied with @. magnifilis, the next species 
to be described. 
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Table of measurements in hundredths of length to anus. 
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G. colletti. G. denticulatus. 
Topotypes. Type. Paratypes. 

AUNT OSSISLAULON Sees pene Sac ee oe koe 5062 5065 5067 5505 5624 5587 | 5905 5589 
iGiarlencthvin mmae sn. 852 5s25.2 302 1190 68 1307 1 306 1277 | 1230 | 1 214 
enethto.anusin-smm. ... 2"... ..- - 22 ~i 99. 5 €0 2270"| At2 111 104 | 109 81.5 
enrthroL heads 2. sae oe 56 60 61 53° 54 Dt aaoO 54 
ene GhOLOLpibs.-2o 0. occ sae See ee 14.3 17 22 12.5 13.3 14 | 14.5 14.5 
Width of interorbital.......... =e ae 9 10.5 13 8 9 8.5 | 8 9 
Waduaronsdborbitaleesst 2.3250. sce 7 (eat epee re Hie, 5.3 6 5.3 6 
Orbit-to preopercle:......... 2.5. 4-2: 25 Date oil [ee 23 24 25 24 25 
eno hnvonSmOmtss. <2 ces scnece me aoe 15 16 14 14 15.5 15 15.3 14 
Length of upper jaw. ...-.....--.'--- 29.6 32 37 28.5 29.5 30 29.5 30 
Width of band of teeth in upper jaw..)....---. eo Beers 4.3 4.3 4 | 4.3 4 
Wen puhrotjbarhels se vaste: 5. ~<c Snes 47 56 Oe. 33.5 35 51 32 44 
Depth of body, about..........-..--.; 45 ASEH | Baer 44 41 44 41 42 
Width: of body; about... 2.22 .:..4- 26.5 (bad Eee See lee eee 26.5 29 Nee ete 29 
FATMISKOLVENUTAl seas = oe sec -coe Seek eas 37 36 45 42.5 43 40 43 
Ventral to end of pectoral girdle... ... Wale oe 26 26 27 28.5 DOD 5|see sears 27.5 
Height of second dorsal spine.... .- 91 71 41 75 81 58 79.5 105 
Height of third dorsal ray..........-- 31 S6he:'|E2ss-562 eoe-2o 32 34 31.5 36.5 
Length of base of first dorsal... .....- 18 19 20 | 18 18.6 18 19 17 
Length of first pectoral ray.........-. 10 Th a BN ees 6.5 8.5 12.3 10 14 
Length of second pectoral ray........ 100 84 43 141 131 105.5 | 111+ 134 
Length of third pectoral ray........-- 33 30.2 sees ace 28 34 33.5 33 41.5 
Length of outer ventral ray.........-- 41 55 72 7 57 52 oh ee eapeeee re 
Length of second ventral ray......-.- 31.6 36 33 29.5 30.5 33 32.5 | Short. 
Length of gill-rakers..........-..-.-<. 5.5 Sine osss 4 4 5.3 5 6 
Seales above lateral line.:..........-- 9 Ors Sere 8 8 8 8 8 
Poltarays firs. dorsal yce - 2 esse. se 10 10 10 10 11 11 10 10 
Ventral rays (both sides)............. 8 8 8 8 8 8 8 8 
Pectoral rays (left side)..............- 20 1S So ice see 18 19 19 18 19 
Outer gill-rakers:2 

IDEN STIG ie aes ae eae eae Ba DD he Ges Rare ae 5+17 | X4+19 | 5419 |.......- 4+19 

RUT gsi Osc Seen oae teres = ictaiesvarn lla susinems pile ere se 5+19 | 5+19 | 4420) 6+20 5+20 

G. denticulatus. 
| Paratypes. 
| : 

PAL AROS SUE OM eas oe = ee be PR ee ears See disses 5589 5410 5198 5445 5198 
OrAllene ini nR NIT tees (eens kee wee eee cre cS anes 3 263 4 226 4 203 4183 4197 
itenethy tons imymm oe Se6 See ase aon mci 95 78 66 71 66 
GHP UP ORHOAG Stee Gets omen oe Oe we See nee as eee eee 55 57 57 59 55 
HaneuOnvonDite. 220 3 st eee ete eee ees 14 14 16 16.5 15 
Wadthominterorbitales 2 2 se Seca oe eee Se nceneeeae 9.3 9.2 9.5 9.3 9 
Wadthrotsuborbitalie i. 2225 Le .cshaccae os see eeoe 6 O25 6 6 5.5 
Oxrpitato preapercles ase-c5. ce os leas us sant ence cee ee 24 24 25 past) 24 
WeHeTMOLSHOUG. oso: soe see =k le 14 15 16 15 14 
Length of upper jaw............-.- 30 31.5 32 32 31 
Width of band of teeth in upper ja 4 4 3.8 4 3.8 
Menethyotpanveltsa> sass cce cet cn 2caeaes crm cwloces 40 50 53 56 52 
DWepthtoalbody na oOltass cannes aca see eon Saeco ase cae 46 41 47 45 43 
Waduhrof bodys qoOitbese.t< es eco kA aeisess oceeewe 27 23 Dee EOS e can eel See cceee 
PAA TISH UO SVOU GES lee cet ye en er SR oem « 47 39 38 41 47 
Ventral to end of pectoral girdle........-..:.......-- PSO lle Ser ee 27.5 7 (alien |Soepn ae se 
Height: of second: dorsalspine= = 5. 222--2-. 22-22-25 90 84° (eae he as Sees 102 
Heiphtconthina: donsabra yore hee. re ons Se ce odo eee [anew ee eee SOF Reet eakecaletacee elmer seer 
Length of base of first dorsal.................---.---- 18.5 17 17 17 17 
Length of:first pectoral ray... 5. 2. ..s-..--2-0s.-25- 10 13 12 11 13 
Length of second pectoral ray..............-...----+- 134 139 139 93 140 
Hength of third pectoral ray : =. 2.2.26. --. 2 ire acte se 46 29 32 36 31 
ene ofouter veutral ray. -.s2s2.2 2c -Secn ns ecee 65 74 8&3 51 86 
Length of second ventral ray. 35 33 33 32.5 34 
Length of gill-rakers.....- 5 7 (Ee 6.5 8 
Scalesapoveilaterallines: 4. se ae 8 7 7 8 8 
SOU aS MLSU GOrsalees ee Gres ee alee Saeco Be eek ee il 10 10 10 10 
Woeniralray si (OOLBISIGeS) sa. bac ee sais. ecb = 8 8 8 8 8 
RECtoralrays (lent side )ea4- eer. . eee eee ac eS 18 18 19 22 18 
Outer gill-rakers:5 

WTUISIG C88 See eeR Gon ote noes caso ce eee anesise 4+20 5+21 5+21 5+21 5+20 

AION SAG acer eee eer meh ete rok Sam etiie oe 4421 5+21 5+21 5+21 5+20 


1 To end of large or small pseudocaudal. 
2 Including anterior rudiments. 
3 A female with mature eggs; pseudocaudal moderate. 


4 A pseudocaudal developed. 


5 Including anterior rudimentary gill-rakers. 
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Only two specimens avere not measured, owing to their poor state 
of preservation. They are about 52 and 76 mm. long, respectively, 
to the anus, and agree with the other specimens in the diagnostic 
characters. 

(denticulatus, in reference to the fine teeth. ) 


7. GADOMUS MAGNIFILIS, new species. 


Type-specimen.—Cat. No. 78208, U.S.N.M.; 337 mm. long to 
the end of a very small pseudocaudal, 103 mm. long to the anus; 
dredged at Albatross station 5515, off northern Mindanao, in “ about 
700” fathoms, near the type locality of G. denticulatus, but in deeper 
water. 

Two smaller paratypes were also obtained: 


. Bottom 
Albatross - Depthin 
at Locality. temper- 
station. fathoms. tara 
} a 
5201. | Sogod Bay, southern Leyte Islandscso 2 22 - nte onesie ose ene oases } 554 52.8 
6423 | Near CagayanuIsland! JolaiSea eae. gaan oa eee oe Dee aaee eee ee er eee 508 49.8 


The form of the body is similar to that of related species; the 
greatest depth is equal to the greatest length of the head to the 
preopercular margin; the greatest width across the pectoral bases 
is about half the depth, and is contained 2.35 times in the head. 
The head is somewhat more cavernous and angular in outline than 
in G. denticulatus, as correlated with its living at greater depths: 
the outline of the snout at the tip of the premaxillary forms little 
more than a right angle. The width of the head is almost equal to 
the length of the‘snout plus that of the orbit. The orbit, as deep as 
long, is contained 4.65 (4.4)! times in the length of the head, 1.3 
(1.2)1 times in the length of the snout. Least width of interorbital, 
1.37 (1.5)? in orbit. The least width of the bony suborbital region 
is nearly two-thirds that of the interorbital. The maxillary reaches 
a little beyond the vertical from the posterior orbital margin; length 
of the upper jaw, 1.8 in head. The teeth, though minute, are of 
sufficient size and spacing to be readily distinguished from one an- 
other by the unaided eye. The bands of teeth in the jaws are rather 
narrow, and are somewhat rounded in cross-section; the premaxillary 
band is widened posteriorly, but lacks the flat process, extending in- 
ward, which is found in G@. denticulatus; the greatest width of the 
premaxillary band is contained only 2.0 (to 2.4)1 times in the least 
bony suborbital width. The teeth in the bands are aligned in length- 
wise series. The barbel is long and slender, being over half as long 
as the head in the type-specimen; but its length may be expected to 


1—n the paratype from station 5201 (70 mm. long to anus). 
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vary widely, as it does in the related species. The pseudobranchiae 
are covered by membrane in the three specimens at hand. The 
rather widely spaced gill-rakers are smooth on their inner edge, and 
are bluntly tipped; they are about half as long as the orbit. Gill- 
rakers 5+23 and 5+24 in the type, 5+22 and 5+21 in the larger 
paratype. The branchial aperture extends forward to below the 
front of the pupil; a slit is present behind the last gill; seven branchi- 
ostegals. In the paratype examined the scapular foramen is in con- 
tact with both the hypercoracoid and the hypocoracoid. 

The scales closely resemble those of G. denticulatus in their finer 
structure, but differ remarkably in one point: the marks which were 
considered as possible season-indicators are much less pronounced, 
and consist chiefly of a sudden bending of the striae along a line 


Fic. 4.—GADOMUS MAGNIFILIS. TYPH. 


parallel with the margin of the scale (as seen on a scale from the 
type, 103 mm. long to the anus, and also in one from the paratype, 
70 mm. long to anus.) In each of these a slight suggestion of a 
“check” occurs outside of the better defined one. A light streak was 
observed beneath this line in the substance of the scale. A marked 
approximation of the rings a short distance out from the center 
gives much the appearance of the first winter check in the salmon 
scale. The less pronounced marks on the scales of this species lends 
some support to the assumption that they are season marks, as the 
seasons would be expected to leave a lesser trace on a fish inhabiting 
greater depths. 

Seven scales were counted, in each of the three specimens, in a 
series between the origin of the second dorsal and the lateral line, 
not including the laferal line scale. The mandibular scales are in 
a single series, with a few lateral scales posteriorly. The lateral 
line is elevated on the trunk. 

119404—20——_3 


400 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


The first dorsal spine is concealed; the second spine is produced 
into a long filament, and is about 1.2 times as long as the distance 
between the tip of snout and anus in the type (more than 1.4 times 
that distance in a paratype). The second pectoral ray is similarly 
elongate, varying from one and three-fourths to almost two times 
the length to anus. The outer ventral ray, likewise produced, is 1.1 
times the length to anus in the type and one paratype, and but little 
shorter than the length of anus in the other paratype. The first 
dorsal and the paired fins all originate on about the same vertical. 
The distance from the anus to the ventral base is a little more than 
half the length of the head. 

Pyloric caeca in two specimens, 24 and 29. 

The color of the preserved specimens, from which nearly all of 
the scales have been lost, is light brown, with silvery reflections on 
the abdomen and the sides of the head. The exposed portion of the 
mandible is dusky. The branchiostegal membranes are brownish 
black, the gular membranes light. The buccal, branchial, and ab- 
dominal cavities are lined with brownish black membranes; the 
branchial cavity has a light margin on its outer wall, along the edge 
of the opercle and branchiostegal membranes; the walls of the buccal 
cavity are not light near the gape. The dorsal fins, including the pro- 
duced spine, are blackish, except on a narrow lighter basal streak; 
the anal fin is light anteriorly, becoming wholly dark, like the dorsal, 
posteriorly. The basal region of the paired fins is dark. 


Summary of the differences between Gadomus magnifilis and G. denticulatus. 
‘ 


G. magnifilis. G. denticulatus. 

Length of head?........ rein a dd sts ethane cease Sais cine on a eeeieimmet acter 20.61 20.53 to 0.56 
enpth oforbitgmeheadenss >see eee aae See ese a emcee Seater 24.65 24.2 to 4.3 
TONS hn OhOTDU LU SHOU bees ae) aerer eee aioe a nine ae cieeaeine sere eee = eet 21.3 21.05 to 1.15 
SWid thot miLeSror Ole ald NVOL DU seat ree eter nae cee 21.37 2O0y LO ae 
i Usvaveqrl obeyed oy 2120 [295 fo ane ne See GOSSon Gr BAUS COrbessu Shh ooocosacscr 20.335 | 20.285 to- 0.30 
Tet H8s 20. 2c staisceas oa se snes Bees eo See Oa acRE ee Receee eis meee (4) (5) 

Width of premaxillary band in suborbital...................-.--.-- 2. OR storms 31.25 to 1.65 
Distance from anus to base of ventral!............-.---2-..--------- 0.388 to 0.47 30.33 to 0.36 
Gillsrakers on lower limb’ of firstarchehaccee.) cone ees cee = ae 221 to 24 317 ~=to 21 
Heichtiof second! dorsal spine} so see eet eels ele aeons miei 31.185to 1.40 30.58 to 1.05 
en¢gih ofeecond! pectoral ray looser < aes aintniatasimininiele «im alam seal oa 31.70+to 1.95 30.93 to 1.41 
bene th oneuter: ventral pay tae sees ten seine cela efelalete epainieteisioiete=alate oie 3°. 97 tod. il 3.5r to - 86 
Buceal cavitiyteolores sss cos ~ es ccnccse = sete eee ee cece eeeen= sneer nee (6) (7) 

Number of pyloric Caccals 2. - oe aaa as aan sees aeenae ae aialeaie eine 3°24. to. 29 361 to 75 

1 Expressed in hundredths of length from tip of snout to anus. ¢ 


2TIn specimens over 100 mm. long to anus. 
2 Including smaller specimens. 

4 Distinguishable to unaided eye. 

5 Not distinguishable to unaided eye. 

6 Wholly dark. 

7 Lighter anteriorly. 


Although the preceding table indicates the marked differences be- 
tween G. magnifilis and its nearest relative, G. denticulatus, it is 


quite probable that it has been derived from that form. The three 
stations at which this species were dredged are all in the Jolo (Sulu) 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 401 


. 


Sea, and it is not improbable that it is confined to the peculiarly 
warm depths of that body of water. 


Table of measurements in hundredths of length to anus. 


Type. Paratypes. 
| 

PAU STEEN SORST ATI OD Meee meee es et ae ee gary Benoa weet Eee roe | 5515 5201 5423 
INGA al evans erica iceh eel eee ee ees os Teas ee ee eas i eles yl 1 235 2220 
MOne POSTON IS TEMES 1 nee et ais Oe eT ee ee eae | 103 70 63 
Mone iH On Gamers seat Meena aa tanner Comte ney et eae Beye Sk) | 61 VET Wee SA ae 
TIE PLEO MORI ee opie epee eRe eee en ee iL 13 i | 217 
\AVGHGTTHL Ge GME Wve) La OY GES I aeons SS aes SE 0 Se id nS ee ee ea 9.5 10 210.5 
PV a KO RSTO ONO baler cers mes ye nee Wie are ty path es Es i Eee | 6 Grenc |e cesses 
WED OMDECODELCIOR cee on tte ee tee om ek emia Spe eae ret il a ee 27 27 228 
JED SiH ny OEP VAGTEI A eos GRE eeeycah a Hh, pangs an Ol UN pe re ye 16 LGR eens 
ensthonipper jawec.ciss.6cc-cle eee Sk ile a Ape AeA PN or 7 ANS cele Uae SB hh) 34 | 2 36 
Wadthiof band oftesthinuipper [awe secant le. ee ee el 2.9 2.5 23.0 
IGT EO ORE DCL eee meee ce. Aa ese halen serait eS se Mien eee ee 37 44 242 - 
PEpuMonpodyrabOUtecesteseknce se ae tel tee eee sce eee ae cee | 48 AQT ree See oe 
SMI HAO mod y te DOUG seen amen een Ske het eel oes Se ew Be | 27 DAV Nal PavuRsee a A te 
PRERIGTORVCIIEL AL ear a SNe eek anh Ries Bene RIES ee ws aa 36.5 33 236 
Nentiralporond ompectoralisirdle.e.. senna se ee secs ueatce oo ace omens 30.5 | Ashi) see aoe sees 
Herhtofsecond Gorsalispine =. occ. (ace oe cence esi one eee Petey a (en T Shula sea 2140+ 
PE ICM AOLG IEC RG OLSa lela yactees oes ee eas ae oat eee cea oe owns Pa arises os 225 
Meno phvonbase onnunstaorsaly see. .2 dota sie tk cideaes ake ee wee clebee 17/8) ie pe nosaaeise 
METI GTO MHNS PeClLOLa ira yon «ccs oe Ase eon een es ea cee see ecm eee sons erat LOM > | aoe e 8 
env hwoficsecoud spect oralray. <c-8) to aort eee wader eesere ace bscsaeeeee } 177 170+ | 2195 
onsiitoninindspectokaliray tree sa net eens aon | teen owes soe 33 BLT Oil| saeee ees 
one LKOnonver venthaliray ris. hance Gs oso weer oas wie none s codon cesie ss | 110 OF 111 
WenrEMNon sOCcondiventral Taye sciace sack hovel ceciackignae ge ace Beer oes 33. 5 SOME cats SeeAR 
TENA EMONOT-TaAkeLs meee sete SS aloe hd oe Soon cela GencSane cboeoeemee 7 9 9 
DCalesmDOMON aera len Giese an Soe ee bn de mck nc coined onic eleeereee 7 7 7 
Olay swing oars w emer es Nee 2 LS AR oi na Ps sacha 10 9 10 
Went rare ychGO@ hemes) Soe ten ek i cicen' cue oulen ces ao bee Ueedwaaeee sence 8 8 8 
Pectoral rays (left oe aOR Bee CSO Ey ote mer ee 18 17 17 
Outer gill-rakers: : 

IG Ge A Ve! Oe SS re a a eee 5424 7 eee Bae ee 

UIC SLC Omer ENE SES fee Sia aioe line viele nee se cieedssuesme cote 5+23 byte RRA ee Gea 


1 A small pseudocaudal developed. 
2 the measurements on this specimen are to be regarded as approximate only, owing to its very poor 
condition, 


; 


(magnifilis, in reference to the large fin-filaments. ) 


8. GADOMUS INTRONIGEKR, new species. 
Gadomus multifilis, RADCLIFFE, Proc. U..S. Nat. Mus., vol. 43, 1912, p. 106, 
text fig. 1 (in part). 

Type-specimen.—Cat. No. 78209, U.S.N.M., 329 mm. long to the 
end of a large regenerated pseudocaudal, 119 mm. long to anus. 
Collected by the steamer Albatross at station 5648, at which six para- 
types also were obtained. Locality, Buton Strait, near Celebes; 
depth, 559 fathoms; bottom temperature, 39.2° F. 

A single paratype is in the collection from each of the following 
stations: 


Albatross . 7 ane " 4 Depth Bottom 
Stations Avs Me Locality. ae ee pempera; 
we Mi ; ; 
13 a shld 
O2(Ae | OMIM ay Sed, OHMOM EME MULIIZON «svc s\ait cence ebee sachsen csececeeoctccsecsees 525 41.5 
5460 | Lagonoy eieeeticrn Luoma i coldlal eae ltal heb cP cle, S001 ees 
5585 | East Coast, British North Borneo.......................sc scene eee 476 41.1 
5586 |..... LOD ey erate tS 2 3S ere oe a SOE a art ee Soe Sepa eh teao. eee 347 44.0 
Do4 MEN LOM SeraAltsneat: GelobOs. she. cc ness seen cent atse cee sceeeee cs le cemeoue A OO! erecjcone 
Gols RG Ct OME GMb smeeneme tank cee nce ten tae on teres ego n oe ce ate ee 700 38.7 
5656 |..... LORS eee eee en re cee coe ye Ee ea Ons SIME LES Re 484 41.2 
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The body contours are less strongly curved than in the two pre- 
ceding species, @. denticulatus and G. magnifilis; the greatest depth, 
below the origin of the first dorsal, does not equal the length of 
the head to the margin of the preopercle at its angle as it does in 
those species, but is about equal to the distance from the tip of the 
snout to the preopercular ridge at its angle. The greatest width of 
the body across the bases of the pectoral fins is contained 2.35 times 
in the length of the head, and is more than half the greatest depth; 
the greatest width of the head is a little less than the length of the 
snout plus that of the orbit. The head is about as cavernous as in 
G.-magnifilis; not so firm as in G@. colletti or G. denticulatus, but 
firmer than in G@. multifilis. The angle of the snout at the tip of 
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Fig. 5.—GADOMUS INTRONIGHR. TYPE. 


the premaxillary spines is quite obtuse. The horizontal length of 
the orbit, greater than the vertical, is contained 4.7 (to 4.5)* times 
in the length of the head, and 1.25 (to 1.15)1 times in the length of 
the snout. The interorbital is almost as wide as the orbit, and about 
twice as wide as the suborbital. The upper jaw, which is contained 
1.8 (to 1.7)* times in the head, extends well beyond the eye. The 
teeth, like those of G. multifilis, as distinguished from those of @. 
denticulatus, though minute, are of sufficient size to be readily 
differentiated from one another without a lens. The bands of teeth, 
_ occurring on the jaws only, are rather narrow and are not strongly 
convex in cross section. The teeth forming the bends are aligned 
in a single series separated by narrow toollles st. aks. The great- 
est width of the premaxillary band-is contained 2.4 (2.2 f6 3.0) 
times in the least width of the suborbital. The mental barbel is 
long and slender, but of extreme variability, its length ranging from 


1JIn paratypes more than 100 mm. long to anus, 
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half that of the eye to two-thirds that of the head (1.25 in eye in 
type); it is probably a healed stub when extremely short. The 
pseudobranchial filaments are covered by a membrane, which is rup- 
tured in the type-specimen. 

The gill-rakers are slightly roughened on their inner edge; are 
bluntly tipped, rather widely spaced, and are short, being about as 
long as the least suborbital width in the adults, but relatively a little 
longer in the young. Number of gill-rakers 6+23 and 6+24 on 
the two sides of the type, varying from 5+20 to 6+24 in the para- 
types; other gill-structures as in related species. The scapular for- 
amen is in contact with both the hypercoracoid and the hypocoracoid. 

The scales in their finer structure are very similar to those of the 
other species. Toward the margin of the scale inthe type-specimen 
there appears a break in the rings like the breaks which appeared 
more strongly in @. denticulatus. There is also that approximation 
of striae which, occurring near the center of the scale, may represent 
a check in the first year’s growth. This approximation of the rings 
occurs in all of the species examined. 

There are constantly seven scales in a series between the origin of 
the second dorsal fin and the lateral line scales. The scales on the 
mandible are in two series except at the anterior end of the rami. 
The lateral line, high on the trunk, runs below the middle of the 
tail. 

The first spine of the dorsal fin is concealed; the second is greatly 
produced, but less so than in G. multifilis, G. longifilis, or G. mag- 
nifilis; its length is a half greater than that of the head, or 0.85 of 
the length to the anus in the type, varying in the paratypes from 
shorter than the head to considerably less than twice the head, and 
varies from half the length to anus to a little more than that length. 
The length of the second pectoral ray varies greatly, from less than 
three-fourths to one and a half times the length to anus. The length 
of the outer ventral ray never approaches twice that of the head, 
but is always longer than the head; it is four-fifths (0.65 to 0.93) as 
ereat as the length to anus. The first dorsal, pectoral and ventral 
fins begin on about the same vertical. The distance between the 
anus and the base of the outer ventral ray is contained about 1.5 
times in the head. 

Pyloric caeca (in several specimens), 35 to 52. 

The color was apparently dark brown, a little darker on the belly, 
and blackish on the snout, mandible, and sides of the head. The sil- 
very reflections on the abdominal region and on the sides of the head 
are probably less marked than in the preceding species. The buccal, 
branchial, and peritoneal cavities are wholly lined with black, being 


404 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


without light margins. The first dorsal fin is ight throughout; the 
second dorsal has a narrow light streak near its base, but the main 
part of the fin is dusky, shading into black anteriorly; the anal is 
dusky throughout. The dusky pectoral fin becomes lighter toward 
the tip of the filamentous ray and blackish near the base of the fin. 
The blackish ventral fin becomes lighter toward the inner margin of 
its base. 

This species, together with G. multifilis, is readily distinguishable 
from denticulatus, colletti, and magnifilis, differmg from all in the 
wider interorbital space and the wholly dark branchial cavity, from 
denticulatus and colletti also in the coarser dentition, and from 
magnifilis also in the shorter fin filaments. The number of pyloric 
caeca seems also to-be characteristic of the species; there are 24 to 29 
in magnifilis, 35 to 52 in introniger, 61 to 75 in denticulatus, and 95 
in colletti. 

From G. multifilis, G. introniger differs in a number of diagnostic 
characters: the gill-rakers are shorter, more widely spaced and 
bluntly, instead of sharply, tipped, and they are fewer in number, 
there being 20 to 24 instead of 26 below the angle of the outer arch; 
the head is much firmer, the sensory channels being less developed ; 
the teeth are considerably finer, and in wider bands, the premaxillary 
band being contained 2.2 to 3.0 in the suborbital width, rather than 3.3 
to 3.8 times; the body is a little more robust, the depth in G. multi- 
filis not equaling the length of the head to the angle of the preoper- 
cular ridge; the distance between the anus and the base of the ventral 
is decidedly longer, being two-thirds instead of half as long as the 
head; there are 7 instead of 6 scales above the lateral line; the 
fin filaments are shorter, the dorsal spine and the outer ventral ray 
being shorter, instead of longer, than twice the length of the head. 
G. introniger differs in similar details from G. melanopterus of Ha- 
wail, and from G@. longifilis in the wider interorbital, wider bands of 
teeth, and especially in the fewer gill-rakers (see measurements and 
counts of G. longifilis in the table of measurements and counts of the 
next species, G. multifilis). The number of pyloric caeca proves 
valuable in distinguishing these species also; 35 to 52 were counted in 
G. introniger, 12 to 16 in G. multifilis, 15 in G. melanopterus, and 
but 8 in G. longifilis. 

This species lives in water probably deeper, on the average, than 
that inhabited by G. denticulatus. Its general appearance and struc- 
ture is in harmony with such a difference in distribution. G. introni- 
ger inhabits depths as great as those from which G. magnifilis was 
dredged, but in much colder water. 


Table of measurements in hundredths of length to anus. 
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s 
Type. Paratypes. 

PADRE OSS SUATLONE = cos se oc nates = <2 aise mete si5 Se 5648 5648 5648 5648 5585 5648 5648 
MotallenpthaNyMM S40 ses Se cac senses sees 1 329 375 1 296 1334 323 1301 1310 
Length to anus in mm... Be 119 118 111 110 100 97.5 95 
ene ihr otMead sane ss se tee eed Soran oe 57 57 57 57 56 Di 56 
Menethron onbiteeccen sss sco ce tees Soares 13 13 13 13 13 12.5 13 
Wath or imterorbi tales 52) occ ec pene ele 12. shi} 11.5 13 12 11.3 12.3 
WaAdEnonusuboOrbItal jasc she cia deee sss aniccs 6 6 6 6 6 7 5.5 
Onbit tO preopercles..c2s2 cece ce ee sce ose. 26 27 26 27 27 27 26.5 
ESN EPMO MSMOWG ae ei nice sens cies see ase =o 16 15 16 16 15.5 15 16 
Men een OhUp per |awes see ecko nace cieee te 31 32. 5 32 33 32 33 32 
Width of band of teeth in upper jaw-.-.-...-.-.- 2. 2.4 2.3 2.4 2.7 2.3 2. 2 
Wen gtiinonbarbeles o.oo esse Jesu se se oe ; 5 a) 15.5 16 33 
Depthroribody, abouts. =... - csces esse a= 38 39 43 
Widthiofibody abouts. 0.222222 -2-2 220s ce 24 DAM Gm 
PATI SHUORV CTU NG ey oteretmat aiclate siete ssi Seiemie= =e 45 40 40 
Ventral to end of pectoral girdle 27 30 29 
Height of second dorsal spine...........-.- 92+ 84 100. 5 
Height of third dorsal ray.............-- E 25 24 26 
Length of base of first dorsal..........-..----- 15 17 18.5 
Length of first pectoral ray........-....------ 7.5 Soret 
Length of second pectoral ray...........------ 952 IS8-F ese eeess 
Length of third pectoral ray.........-.------- 28 AN \leasemaae 
Length of outer ventral ray.........--.------- 91 86 65 
Length of inner ventral ray...........-------- 31 31 29 
Length of gill-rakers...... Siesnashearinns seen 5.5 6 6 5 6.5 7 5.5 
Scales above lateral line....../.......-.-....-- 7 i 7 7 7 Ciel econ 
DOL mays TS GOLsales fe occa ome sacs 10 10 10 10 9 10 10 
Mentralrays (bothsides). 2228 0. oot. ce ee 8 8 8 8 8 8 8 
POCchorakrays (Wel Side) os-ce eck susioaemen se 18 19 17 20 18 DT cleees ohne 
Outer gill-rakers: 2 

IEGIUE STONERS a Be So tet ie ee nae rae ee Gaeta lomismerai|ate eee toe 44-23 

Right side 6+24 | 5423 |........ 4+ 23 
PAILDOLNOSS IS VAIL OW erica java A sake Sine ee i<istels nie 2s = 5274 5463 5586 5651 5648 5647" 
MotablenotnynnmMms. ses. fcc oc teiee. eae | 1236 1 216 240 1 213 1 205 163+ 
iMencioMoranuswmemny 25. 525229955. 22 eis 78 75 75 64 62 51 
Menephvonheadeesese sees tate se cccic ae =i 59 57 58 59 59 62 
1Dfetn (eA ROSH OV ee A A Oe ae oe 14 14 14 14.5 15 16 
Waidthiofinterorbitale= 7+ {S22 2. 2h acie= ces 12 12.5 12 12.5 13 13 
Widthrofstiborbitally.<o2. 2 s2:<ce seco 6 6 6 6.5 6 7 
Orbigttopreaperclessee set econ se a ei once ss 27 28 26 28 27 27 
Wenp thot snouts. ons ecace cease ce 16 16 16 16 16.5 17 
iensth ohupper jaw +. .22--s-cerese---ee= 34 33 33 33.5 35 36 * 
Width of band of teeth in upper jaw... --- 2.4 2:2 2.5 2.6 2.3 2.5 
Wene ph of Parpelemrc. seccccne~ csc ecacceess 32 39 39 22 24 31 
Depuvtar body. about... : 2228.5. Fe. 2 45 45 43, 41 39 41 
Wid i hWOMDOd yaa DOUG. heres eee mace | tte cieeocte 24 24 21 23 20 
ATMS PONentralie sake ta cee e Me oe ck soe | 39 43 41 39 38 39 
Ventral to end of pectoral girdle...-. be See 26 28 30 30 27 31 
Height, o1 second dorsal’spine:=-) 2/2. -.2|bee see 5 cic) acmeee cee 103 Gis eee ers < 51 
VETO RG OM OUT LOLS ALA srlaute mein/s set eee 2 =. Siels aiciclel| ate steerer aoe, Ditty ol eeaet tos Mora rtaer 27 
Height of base of first dorsal -......-.-..-- 16 16.5 16 15 15 16.5 
Length of first pectoral ray ........------- 8 6 9 9 7 8 
Length of second pectoral ray .......------ W2beri se gonsaees 122 Ue al les Wes Be de 121 
MEAP TiOmimIrdepeCtOralkmayie: omsssei acca ll ecie's sine anllemincicecrtce 6 Ua ee a a | LE 27 
Length of outer ventral ray 77 74 82+ 93 
Length of inner ventral ray BS eal (Ah eae 31 32 
Length of gill-rakers ..........-. 7 7 8 9 
Scales above lateral line......... 7 7 7 7 
Sofirays: hrs dorsally -- 9. see eseee once 9 9 10 9 
Ventral rays (both:sides)..:..25...2.2:<--- 8 8 8 8 
Regtoral. raysi(lertside)-. 25 25.5. 42 oes 18 17 19 20 
Outer gill-rakers:2 

Left side. ..... Stee Paeceececteeaces 6425 5+22 5+20 5+24 5+22 6+ 22 

RIP SIM Grete nc cease cease seesse| 64-23 4424 Dt elO Tig lees swatcesaancmcmciome laces sch se 


1 To end of small or large pseudocaudal. 


2 Including anterior rudiments. 


(introniger, in reference to the wholly dark buccal and branchial 


cavities. ) 
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9. GADOMUS MULTIFILIS (Giinther). 


Bathygadus multifiis GUNTHER, Report on the Deep-Sea Fishes, Challenger 
Expedition, 1887, p. 155, pl. 42, fig. B (near Philippine Islands). 

Gadomus species GILBERT and Husss, Proc. U. 8. Nat. Mus., vol. 51, 1916, 
p. 1538 (Japan). 

?Bathygadus longifilis ALcock, Ann. Mag. Nat. Hist., ser. 6, vol. 6, 1890, p. 
302, and ser. 6, vol. 8, 1891, p. 128; Dese. Cat. Indian Deep-Sea Fishes, 
1899, p. 120 (Arabian Sea and Bay of Bengal).—CHun, Aus den 'liefen 
des Weltmeeres, 1900, p. 504, fig. East Coast of Africa).—BraveEr, Die 
Tiefsee-Fische, 1906, p. 270, pl. 12, fig. 7. 
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We refer with some doubt the three specimens with the above data 
to Giinther’s species. The only character given in his original de- 
scription accurately serving to distinguish between the species at 
hand and G. introniger is the distance between the anus and the base 
of the ventral. Our three specimens agree with Giinther’s descrip- 
tion in that character, the distance being half as long as the head, 
while it is two-thirds as long as the head in @. introniger. One dif- 
ficulty is that Giinther’s figure does not agree with his description in 
this regard. Assuming, then, that this species is @. multifilis, we 
find that Alcock, Brauer, and other European naturalists err in 
identifying it with G. longifilis—a species differing in the more nu- 
merous gill-rakers (30 to 35 instead of 26 on lower limb of outer arch) ; 
im the narrow band of premaxillary teeth, which is contained 4.8 
instead of 3.0 to 3.8 times in the least bony suborbital width; in the 
much narrower interorbital; and in certain details brought out in 
the following table of measurements, which includes one of the types 
of the Atlantic species. G. longifilis should no longer be confused 
with distinct species inhabiting distant seas. | 

From the Hawaiian species (G. melanopterus), G. multifilis is less 
readily distinguished, and it is possible that the two species are 
identical. There are nine ventral rays in the type of G. melanopterus 
and but eight in G. multifilis. The scapular foramen in G. melan- 
opterus was described as being “ wholly within the hypercoracoid,” 
while in @. multifilis it is on the suture between the hypercoracoid 
and the hypocoracoid. 

A brief description of our three specimens (61 to 72 mm. long to 
anus) is appended: 

The head is soft and spongy, due to the spaciousness of the sensory 
canals, which appear to be more highly developed than in any other 
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species of the genus, thus rendering the appearance of the fish most 
similar to that typical of Bathygadus, in which genus these canals 
are usually enlarged. The outlines of the body are less curved than 
in G. colletti, denticulatus, or magnifilis, and the depth is less, not 
being equal to the length of the head to the angle of the preopercular 
ridge. Length of orbit, 1.2 in snout, 4.2 or 4.3 in head. The inter- 
orbital is almost as wide as the eye, and is over twice the least width 
of the bony suborbital; length of upper jaw, 1.6 to 1.7 in head, 
extending well beyond orbit; the teeth are coarser than in the other 
Philippine species and are confined to very narrow bands, the greatest 
width of the premaxillary series being contained from 3.3 to 3.8 
times in the least suborbital width. Gill-rakers long, sharp, crowded, 
strongly compressed, and rough on their inner edge, 6+26 on 
the outer arch. The scapular foramen lies in the suture between 
the hypercoracoid and the hypocoracoid. Small pseudobranchiae are 
developed. 

Six scales, exclusive of the lateral line scale, in a series between 
lateral line and origin of second dorsal. In their finer structure the 
scales seem to offer good specific characters. In G. colletti, G. denti- 
culatus, and G. magnéfilis the rings from the first, second, or third, 
extend forward on the scale to meet their fellow at an acute angle. 
The “circuli” thus soon become perpendicular to the basal margin 
of the scale. In G. introniger and in G. multifilis the first four rings 
are subcircular, and even after these, the “circuli” do not run so far 
from the circular course as do those of the other three species. In 
all of these five species the circuli are first well spaced, but soon be- 
come more closely approximated, the number of striae out to the 
end of this crowded area being 6 to 10. In the true G. longifilis 
this area of approximated circuli, very decidedly shown, occurs at 
the very center of the scale, and includes the first five circuli (de- 
termined in one of the type-lot). In Jongifilis the “ circuli,” even 
more than in G@. muiltifilis, retain their circular character. However, 
the general character of the scales is the same in all the species. The 
“circuli” posteriorly are nearly concentric, while anteriorly they 
are more or less nearly perpendicular to the scale margin. They are 
finely denticulate, and are connected by numerous cross ridges. 

On the trunk the lateral line runs above the middle of the sides, 
but descends on the tail to a position below the middle of the depth. 

The fin filaments are very long, the second dorsal spine and the 
outer ventral ray being each twice as long as the head. 

Pyloric caeca in a Philippine specimen, 12; in the Japanese speci- 
men referred to G. multifilis, 16. Brauer counted 15 and 22 in two 
specimens, Alcock counted 20 in one of the Indian specimens. 
Whether Brauer’s and Alcock’s specimens are referable to G. multi- 
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filis is open to doubt, owing to their failure to describe in detail 
those characters which we find of highest value in the discrimination 
of the species. 

The color is dark brown, becoming blackish on the belly and about 
the nostrils; the jaws, the branchiostegal and gular membranes, as 
well as the entire linings of the buccal, branchial, and peritoneal 
cavities, are black. The fins are mostly blackish, but the second 
dorsal is lighter anteriorly, especially near its base; the anal is 
dusky. 


Table of measurements in hundredths of length to anus. 


| 
Philippine Islands. Japan. () 
Albatyose Stahlon 36 sheet wecaceee Soene aces. Boe seems 5582 5607 5467 4973 2385 
Motaltenpfhinymmne. feat ee eer ce i ae |} 172+ 2244 2524 106+ 250 
én ethstoranus wns a le ae ee eee ee 61 61 72 35 68 
eneth of head iy. a. ssc wea ac eee Sete nee 61 634) 62 62 61 
Tengtinof Orbites- sneer cer ee eee ae aeeree eee 16 15.5 | 144 (| LG 9] 17 
Widthiofinterorbitale ek now sees Use cee ee 15 14.5 | 14 ota 14 12.5 
Widthiofsuborbitals. coke 2s cose eee teen eeeeere by 6 
Orbititopreoperclels oe set. asc sen ae tee ee Spe 28 27 
engthion snouts cecece tee ce eeeeee ae - 17 17 
Lengthiofupperjaw.-ccoses:-2+s5see = 38 37 
Width of band of teeth in upper jaw. - 1.8 1.3 
Length of barbel.. $2.2 s-02 oe eects 36 24 
Depth of body, about. 44 44 
Width of body, about 26 22:6 
(AMIS TOLVENTTAl ctecee meee eaten eee BP 32 32 38 35 
Ventral to end of pectoral girdle. .........---- ee DR) ASSES Pe ec eee 27 31 
Height of second dorsal spine................... esse. 198 | = 1204 |. daz io Weeee cee 130 
Height of. hirdidorsalimayzs.sssc- cee ce eee pean [peers Sete eet 24 Nice pee 27 
ength: of baseof first dorsalms. cs seeee see ee ene 16 20 19 19 19 
Tuengthi of firstipectoral nary nuen eae oe eames Same eee 5.5 | 10 Ol Sa Aas ( 9 
Length’ of second pectoral'ray...-<:22.-2-s2----225-2-- 150) |peetescceo|e-csat eee 107 124 
Leneth of third! pectoral ray: 35. o2 geese see eee beer eeeee loediseeenae 2h 4 Peace 28 
engthiof outer ventralirays.-- 622 ee - a eee eee ee TPP Eel Re 130720 2 Seeeee eee 139+ 
Wbengthi of:inner-ventralirayss-c-ee ae eee eee BU lS. ce Sa Soeeic ee oe laces 37 
Leneth:of: cill-rakers2 3603) seen. Sete cerca 9 10.5 9.5 13 9 
Scales above lateral line........-- SoU smok ar eoeeneos Biarw 6 6~ | Sue oer 5 
Soft rays) first dorsalee 22 2 eee es Sass ES ee 8 9 9 9 9 
Mentralirays) (DOGHSIGES) ee emeee te tee ce =e eee ieeio 8 8 8 8 8 
Pectoral rays) (left-side) Gtha< Sos ee ee pee beee ons eee 18 19 aus 15-15 
Outer gill-rakers 2 (left side).....:....-..---.-.-2--.-- 6+ 26 642265. 2= Ses 6427 7+30 
1 One of f the types of Bathygadus longifilis. 2 Including anterior rudiments. 


(multifilis, in reference to the numerous fin filaments.) 


Subfamily MACROUROIDINAE. 
Genus MACROUROIDES Smith and Radcliffe. 


10. MACROUROIDES INFLATICEPS Smith and Radcliffe. 
Macrouroides inflaticeps RApciirFE, Proc. U. S. Nat. Mus., vol. 48, 1912, 
D: 159;-pl. Si, fig: 

Type-specimen collected in 408 fathoms at Albatross station 5450, 
in Lagonoy Gulf, eastern Luzon; bottom temperature 42.3° F. 

The relationships of this Loaner ane aberrant fish are discussed? 
in our paper on Japanese Macrouroids, in connection with the 
description of the related Squalogadus modificatus. 

(in flaticeps, in reference to the immense head.) 


1 Gilbert and Babee, Proc. U. S. Nat. Mus., VOL 51, 1916, pp. 188, 140, 156. 
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Subfamily CORYPHAENOIDINAE. 
Genus CORYPHAENOIDES Gunner. 
11. CORYPHAENOIDES PARADOXUS (Smith and Radcliffe). 


Macrourus paradorus SmMirH and Rapciirre, Proc. U. 8S. Nat. Mus., vol. 43, 
Ine jon Talay Tole Pa yiles val 


This very distinct species was dredged by the Albatross at a depth 
of 1,105 fathoms, at station 5428 off eastern Palawan, at a bottom 
temperature of 49.7° F. It is known from the type-specimen only. 

(paradowxus, in allusion to its supposed doubtful position, in refer- 
ence to the group “Chalinura’). 


12. CORYPHAENOIDES DUBIUS (Smith and Radcliffe). 


Macrourus dubius SmMitH and RADCLIFFE, Proe. U. 8. Nat. Mus., vol. 48, 1912, 
oe ION rol Abyss} 


This species is apparently closely related only to C. wood-masoni 
(Alcock), an Indian species. The interdorsal space and the outer 
ventral ray do not differ in length in the type of @. dubius and in 
Brauer’s? specimens of C’, wood-masont. 

According to the system of measurements outlined previously by 
us,® the orbit in the type and only known specimen is contained 1.4 
times in the snout; 1.05 in interorbital width, 5 in head; the least in- 
terorbital width is contained 3 times in the head. The maxillary ex- 
tends beyond the vertical from middle of eye. The basal fourth of 
the second dorsal spine is smooth. The angle of the preopercular 
ridge is bluntly pointed. There are six branchiostegal rays. 

Measurements in hundredths of length to anus (150 mm.; total 
length to end of pseudocaudal, 425 mm.) ; length of head, 64; length 
of orbit, 13; least interorbital width, 13.5; least suborbital width, 9; 
distance between orbit and preopercular margin, 31.5; length of 
snout, 18; length of upper jaw, 21.5; depth of body, 45; width of 
body over pectoral bases, 30; distance between the center of anus and 
the base of outer ventral ray, 29; distance from base of outer ventral 
ray to isthmus, 29; height of second dorsal spine, 41; length of 
pectoral fin from base of second ray, 34; length of first pectoral ray, 
4; length of second pectoral ray, 27.5; length of outey ventral ray, 
44; length of second ventral ray, 238. 


1 Macrurus wood-masoni Alcock, Ann. Mag. Nat. Hist., Oct. 1890, p. 301; Nov. 1892, 
p. 853; Jour. Asiatic Soc. Bengal, vol. 43, pt. 2, 1894, p. 126; Illustrations of the Zoology 
of the Investigator, Fishes, pl. 13, fig. 1, 1894; Desc. Cat. Indian Deep-Sea Fishes, 1899, 
p. 114. 

2 Brauer, Die Tiefsee-Fische, p. 267. 

3 Proc. U. S. Nat. Mus., vol. 51, 1916, p. 147. 
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Known only from the type taken at Albatross station 5511, in 
Tligan Bay, Mindanao, at a depth of 410 fathoms, where the bottom 
temperature was recorded at 53° F. 

(dubius, apparently in reference to its supposed doubtful status 
or relationships. ) 


13. CORYPHAENOIDES ASPRELLUS (Smith and Radcliffe). 


Macrourus asprellus SmMitH and Rapcrirre, Proc. U. S. Nat. Mus., vol. 48, 
1912p) aS ple Aoshi 


C. asprellus is related to C. nasutus, a common Japanese species, 
but differs chiefly in the number and character of the scales. There 
are 5 or 6 instead of 6 or 7 between the origin of the second dorsal 
and the lateral line, excluding the lateral line scale: The spinules 
on the scales are coarser and longer; the rostral tubercles are much 
weaker and smaller, the terminal one bearing only six radiating 
spinous carinae; the scales on the preopercle have strongly divergent 
spinous carinae, while those of the same region in C. nasutus bear 
spinules in quincunx order as elsewhere on the body. Several addi- 
tional differences are apparent: the dentition is stronger; the sub- 
orbital ridge is less pronounced; and the color is much darker. Cer- 
tain proportions of the head differ: the snout is larger and its pre- 
oral projection greater; the interorbital is much wider; the maxil- 
laries are much longer (3.1 in head). 

It is perhaps more closely related to C. hoskynii?Z from the Bay 
of Bengal (1,310 fathoms), differing chiefly from Alcock’s descrip- 
tion in not having “the last spinelet of the middle series greatly en- 
larged above the others.” 

The spinules of the scales are in quincunx order, and not in rows 
as originally described. 

Known only from the type, collected at Adbatross station 5682, 
southeast of Bachian Island, Dutch East Indies, at a depth of 845 
fathoms. 

(asprellus, diminutive of asper, a Japanese species.) 


14. CORYPHAENOIDES SEMISCABER, new species. 


Type-specimen.—Cat. No. 83625, U.S.N.M.; 251 mm. in total 
length, 74 mm. to anus; from Albatross station 5215, in 604 fathoms, _ 
east of Masbate Island, Philippine Islands; bottom temperature, 
Boe Worcs 

Three smaller paratypes were also obtained: one at station 5124, 
in 218 fathoms, off the east coast of Mindoro; another at station 


1For description and references see Gilbert and Hubbs, Proc. U. S. Nat Mus., vol. 51, 
1916, p. 168. 

2Macrurus hoskynii Alcock, Ann. Mag. Nat. Hist., Sept., 1890, p. 214; Jour. Asiatic 
Soc. Bengal, vol. 43, pt. 2, 1894, p. 126. Illustrations of the Zoology of the Investigator, 
Fishes, pl. 9, fig. 4, 1894; Dese. Cat. Indian Deep-Sea Fishes, 1899, p. 116. 
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5215, at which the type was also dredged; the third at station 5534, 
between Cebu and Siquijor, in 333 fathoms, and at a bottom tem- 
perature of 53.3° F. 

Fin-rays—first dorsal, IT, 10 (or 9); pectoral, 22 (20 or 21); 
ventrals, 8. 

The body is.deep and strongly compressed, the width over the 
pectoral bases being somewhat less than half the greatest depth 
(two-fifths depth in a paratype); greatest depth, 1.38 (to 1.15) in 
head; depth over anus, 1.5 (to 1.3) in head; depth, at a distance 
behind the head equal to twice its length, 1.7 (to 1.3) in head; at 
that point the width of the body is contained 4.8 (to 4.8) times in 
its depth. The dorsal edge of the tail is rounded, but the ventral 
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Fic. 6.—CorYPHAENOIDES SEMISCABER. TYPE. 


edge is sharp. The dorsal contour is a little concave above the 
eyes, but slightly convex behind the occiput, oblique along the first 
dorsal base, and thence horizontal along the anterior half of the 
second dorsal. The ventral contour is a gentle curve from the 
mouth to the end of the second third of the total length, behind 
which the two contours converge to the end of the slender tail. 
The snout projects only moderately beyond the mouth, the preoral 
projection being about equal to the suborbital width, and less than the 
distance between the tip of snout and the front of the premaxillaries. 
The head is about half as wide as long; the width of the snout, 
across the suborbital ridges at the front of the orbits is contained 
2.6 (to 2.8) times in the length of head; the distance between the 
lateral tubercles is equal to the length of the orbit (0.9 orbit in a 
paratype). The supranarial ridges are rather strongly arched in- 
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ward; the preopercular margin is arched evenly forward above the 
rounded angle; the oblique suborbital ridge is little curved down- 
ward; it extends from below the anterior nostril to below the hind 
margin of the orbit. The snout is equal in length to that of the 
round orbit, each being contained 3.7 times in the head (in all three 
specimens). The interorbital width is narrow, being contained 5.0 
(4.65 to 6.0) times in the head; the least suborbital width is slightly 
less than half the orbital length. The moderately oblique upper 
jaw extends from below the lateral rostral tubercle to below the 
front edge of the pupil (to past vertical from center of eye in the 
smaller paratypes); its length is contained 3.4 (3.2 to 3.5) times 
in the head, being greater than the length of the snout. The outer 
series of teeth in the premaxillary band are stouter and more widely 
spaced than the others. The barbel is variable; it is slender in the 
type, in which it is contained 2.6 times in the orbit; slender in the 
paratype from station 5215, 2.4 in orbit; very thick and much 
longer in the other paratype, from station 5124, 1.6 in orbit. The 
gill-membranes are united without a free fold. Six branchiostegal 
rays. The shit before the first gill-arch is reduced, 3.5 in orbit; the 
gill-rakers are rudimentary. 

Eight (or nine in a paratype) rows of scales separate the front 
of the second dorsal fin from the lateral line series (six below last 
ray of first dorsal fin); 18 rows of scales were counted from the 
lateral line downward and backward to the origin of the anal. The 
scales are reduced in size on the belly and on the head exclusive 
of the opercular region. The gular and branchiostegal membranes 
are wholly naked. The spinules on the scales are definitely arranged 
in parallel or subparallel series, and no definite quincunx order can 
be made out except on some of the scales on the head and on the 
back before the dorsal fin; each scale of the body bears about 15 
(11 to 16) of these series. There are no carinae, as each spinule 
rises independently from the surface of the scale. The individual 
spinules are of subequal size and of conic form; the last one of 
each series projects a little beyond the margin of the scale. The con- 
spicuous terminal rostral tubercle, of semispherical form, is armed 
with about eight radiating rows of strong spinules; the smaller 
lateral tubercles are of oval outline, with a less definite arrangement 
of the smaller spinules. 

Six pyloric caeca were counted in one paratype, and eight in ine 
other; they are shorter than the orbit in both cases. The anus is 
placed immediately before the anal fin; its center is located behind 
the base of the outer ventral ray a distance slightly less than the 
postorbital length of the head, and equal to the distance between 
the ventral base and the isthmus (somewhat longer in a paratype). 
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The first dorsal spine is sharp but short, the length of its external 
portion being one-seventh that of the orbit; its root is composed of 
two posterior condyles separated anteriorly by a socket, from which 
a foramen passes backward between the condyles; the exposed por- 
tion is of pyramidal form, with grooves between the four sharp 
angles. The first dorsal spine appears to be more than a rudiment: 
it probably serves as a support for the strong denticulated second 
spine. The heavy basal half of the second spine is triangular in 
cross-section, with the sides grooved; the sharp anterior keel bears 
94 (20 or 30) strong spinules, becoming longer and more slender 
upwards, and confined to the basal 0.6 of the spine. The spine be- 
comes very slender distally, and exceeds the length of the head by 
a distance contained 5.2 (2.4, 2.9) times in the head; the third ray 
is contained 1.1 (to 1.5) times in the head; all the soft rays of the first 
dorsal except the last two are branched in their distal half. The rays 
of the second dorsal are rudimentary anteriorly, and can not be 
traced so far forward in the type as in the paratype, the interdorsal 
space being 2.3 times the base of the first dorsal in the type, and 
1.3 times that distance in the two paratypes. The pectoral fin is not 
produced, its length being contained 1.7 times in the head (1.4 times 
in a paratype); its fifth ray is longest. Ventral with 8 rays, the 
outer one filamentous and nearly as long as the head, reaching back- 
ward to the ninth anal ray; ventral inserted slightly behind the 
pectoral, but anterior to the dorsal. 

The ground color is dusky brownish, becoming darker on the belly 
and on the head, particularly toward the snout; the sides of the 
belly and‘of the head are underlain with a silvery pigment; the 
lips, nasal fossa, and upper half of branchiostegal membranes are 
blackish. The fins are all blackish, with a lttle grayish pigment 
basally, overlying the darker shade. The base of the anal has a 
narrow whitish, punctulate streak. Lining of buccal cavity bluish 
black; of branchial cavity, brown, shading into black toward 
branchial aperture; parietal peritoneum dusky brown. 

C. semiscaber belongs to a rather well-marked group of species 
which agree in possessing a produced dorsal spine, a deep and 
sharply compressed body, and a dorsal contour horizontal behind 
the first dorsal fin. It differs from all the other species of the group 
in the lower dorsal spine, and in numerous other details: from @. 
marginatus,’ the Japanese representative, in the much darker color, 
less regular arrangement of the spinules on the scales, blunter head, 
more numerous serrations of the dorsal spine, etc.; from C. mécrops, 
in the more numerous ventral rays; much darker color; more numer- 


1¥or description and synonomy see Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 
1916, p. 164. 
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ous serrations on the dorsal spine; much larger eye, and blunter 
head; and from C. macrolophus; in the larger eye, which is equal to 
the length of the blunter snout, instead of being much smaller, as 
in both adult (C. macrolophus) and young (C. lophotes), of the 
Indian Ocean species. 

C. awae, of Japan, a member of the same group, appears to be a 
very distinct species, although the large type of that species prob- 
ably differs widely from smaller specimens, judging from the known 
changes in C. marginatus and C. microps. It is possible that awae 
is based on a very large example of marginatus. 

C’. semiscaber is also closely related to the following species, C. 
tydemani, another member of the same group. 


Table of measurements in hundredths of length to anus. 


Type. Paratypes. 
Albatross: Station ¥2 3-6 Bec) Re ee ee ee ei aes 5215 5215 5534 
Totallencthyintirim: se soe oo ele sere oes eee a a se ee ee 251 213 1110 
Jeane thitoanus in mink oh) 27 eee ee ee ee ee 2 eee 74 65 28 
1 Ei a fa rao} Caos: (6 eRe | Sea niet Ne ER eth 3 STC wren ee ech e OS 66 66 69 
eneth: of onoitl 2 aes 5. eae Pe eae ae Sa pee pe eae eee 18.5 18 19 
Width of interorbitall-s~ 02 5 See Se ae ee a 13 14 15 
Width of suborbitale: ss oie es ee a Ry ee oa ae ae eee se eee Sees 8 7 “et 
Orbit of preopercle.2 2 2.0 6n eee eae (ee ee eee ee a ee ee 23 24 31 
Leneth of snouts. 6. 2. eee See at ohn I ch pte ne re 18.5 TS ites: oe ee 
Gength fof- upper jewel sb fs.s.22k) cee aie coe Hoe cer ee eee 20 20 21 
Leng thofbarbel: 2a: osn68 Se heath Oe eee ee ae oo en ea ee 6 7 9 
Depth: of, DOdye: nts = 2 cee ee ee Se Ee ee ee ee 49 55 46 
Width fof bodies: 252252. SF oe SRE Se coe eet er aa ee ST ae Se 27 27 30 
ANIUSi(O VOUtralss aoe aye ee eee ee SRE O RI A eee, San Se oot a 29 30 x 31 
Mentral toisthmusa222 . 5 2.22 3 bs oe ee ee Le eee eae 29 27 27 
Heichi of second dorsal: spine’ =) a a er ne ae 78 88)> | eee 
Height, of thirdsdorsalapaye so. Foe yee a we ees a er el eae a D200 HWisct hectare ee ne 
Heneth: of base.oMfirstid orsal seeks eee eee eee rs een es een 20 21.5 19 
Lenpthiof: pestoral= “$7 8-5 lai ig ete ieee Pee el ee ee eee bia 39 AQ TOF. ae sees 
Length of outercventralira yah con a cee eee eee eta een eee 62 63 51 
Leneth of'secondaventraliray sss: vie os Se Set oe ees ed 26 26 one eee 


1 A small pseudocaudal developed. 
(semiscaber, in reference to the basal armature of the dorsal spine. ) 
15. CORYPHAENOIDES TYDEMANI (Weber). 


Macrurus tydemani Wersrr, Fische der Siboga-Expedition, 1913, p. 158, 
pl. 4, fig..6. 

Four specimens of this fine species were dredged at A/batross station 
5648, in Buton Strait, near Celebes, at a depth of 559 fathoms; 
bottom temperature, 39.2° F. 

There is included a complete description of our material for com- 
parison with C. semiscaber and other related species. 

Fin-rays—first dorsal, II, 9 or 10; pectorals, 20 to 22; ventrals, 
8 (S—9 in one). 

The shape of the body and the course of the contours being simi- 
lar in all respects to those of C. semiscaber, a repetition of the de- 
scription seems unnecessary. 


1See the note after the description of the next species. 
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Snout, 3.4 to 3.5 in head, longer than the orbit, the greatest 
length of which is contained from 4.0 to 4.2 times in the head. The 
interorbital is subject to considerable variation, as in C. semi- 
scaber, its least width being contained 4.1 to 5.5 times in the head. 
The least suborbital width is half the length of the orbit. The 
mouth is somewhat oblique; the maxillary extends from below the 
lateral rostral tubercle to the vertical passing through the center 
of the orbit; length of upper jaw, 3.3 to 3.4. The teeth in both jaws 
are in moderate villiform bands; the teeth in the outer premaxil- 
lary series are somewhat heavier and more widely spaced than those 
in the remainder of the band. Barbel variable in strength, 2.4 to 
3.9 in orbit. The gill-membranes are united, without a free fold. 
Six branchiostegals. The slit before the first gill-arch is greatly 
reduced, being contained only 4.0 to 4.5 times in the orbit. Eight 
rows of scales separate the origin of second dorsal from the lateral 
line scales; somewhat farther back a ninth row is inserted along the 
dorsal base; there are six or seven rows between the last ray of 
the first dorsal and the lateral line. The scales are smaller on the 
belly, and on the head with the exception of the opercular region. 
The gular and branchiostegal membranes, and the shoulder- girdle 
beneath the opercles, are wholly devoid of scales. The spinules 
on the scales are not so definite in their arrangement as in C’. semi- 
scaber; a quincunx order can be made out on most of them; the 
spinules are aligned in about 15 series which converge more or 
less rapidly toward the apex of the scale; the spinules are of sub- 
equal size and conic form; the last one projects beyond the 
margin of the scale. The terminal rostral tubercle-is rather small, 
and is armed with conic spinules of moderate strength, and not 
definitely arranged in series; the lateral tubercles are weak but 
distinct. : 

Ten pyloric caeca, about as long as the orbit, were counted in 
one specimen. ‘The anus lies immediately in advance of the anal 
fin. The distance between the base of the outer ventral ray and 
the center of the anus is equal to, or greater than, the postorbital 
length of the head; the distance between the ventral fin and the 
isthmus is only 0.7 to 0.8 the postorbital length of the head. 

The first dorsal spine is short and slender; the second spine is 
produced into a strong, compressed, and exceedingly long filament; 
the entire length of the spine is much greater than the length to 
the anus, being considerably more than half the length of the fish 
(except in the largest specimen); the anterior keel of the spine 
bears only 11 or 12 denticulations of moderate strength, confined 
to a basal portion of the spine contained 7.4 times in its entire 
length, and 2.5 to 3.0 times in the head; the length of the head is 
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contained 2.82 to 3.05 times in the spine (only 2.0 times in the 
largest specimen). The third ray of the first dorsal is contained 
from 1.05 to 1.25 times in the head. The base of the first dorsal 
fin contains the length of the snout from 1.0 to 1.2 times, and itself 
is contained from 1.0 to 1.25 times in the interval between the end 
of the first dorsal and the first of the small anterior rays of the 
second dorsal. The length of the pectoral fin is contained 1.5 
times in the head; it is not produced, but somewhat pointed, the 
fifth ray being longest. The filamentous outer ventral ray, reach- 
ing at most to the fifth anal ray, is contained 1.35 to 1.6 times in 
the head; its insertion is slightly behind the vertical from the origin 
of the first dorsal. 

The ground color in alcohol is light yellowish brown, becoming 
duller on the belly and head, darker on the snout and opercle. The 
margins of the mouth, the edges of the nostrils, the eye, and the 
branchiostegal membranes opposite the opercle, are blackish. The 
sides of the head and the belly are underlain with silvery. The fins 
are blackish, becoming lighter basally. The lining of the buccal 
and branchial cavities is blackish; the parietal peritoneum is 
brownish. 

C. tydemani differs from the other species of the same group 
(as defined after the description of the last species) as follows: 
from (. marginatus, in the smaller eye, darker color, and arrange- 
ment of spinules on the scales; from C. microps, in the larger eye, 
more numerous ventral rays, darker color, and in the arrangement 
of the spinules oj the scales; and from specimens of C. macrolophus 
(Alcock)? of similar size, in the much longer dorsal spine, with 
fewer serrations, and in the smaller scales; both Alcock and Brauer 
counted 5 or 6 scales from the end of the first dorsal to the lateral 
line, including the lateral line scale; while C. tydemani has 7, ex- 
clusive of the lateral line scale. C’. tydemani is closely related also to 
0. semiscaber, from which species it differs as follows: 

Snout longer than orbit, instead of being equal to it, and contained 3.4 
to 3.5 instead of 3.7 times in the length of the head. 

2. Orbit shorter, 4.0 to 4.2 (to 5; Weber) instead of 3.7. 

3. Spinules on scales less regularly arranged in parallel series, it being 
possible to align them in quincunx order. 

4. The rostral tubercles smaller; the spinules on the terminal tubercle 
weaker and not arranged in definite radiating series. 

5. The distance is greater between the anus and the base of the ventrals, and 
shorter between the base of the ventrals and the isthmus. 

6. The second dorsal spine is stronger and very much longer, and is armed 


with fewer serrations, which are confined much more closely to the basal portion 
of the spine. 


1 See note on O. macrolophus, after the description of this species. 
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7. The interdorsal space appears to be shorter, 1.0 to 1.25, instead of 1.3 
to 2.3, times as long as the first dorsal base. 

8. The ventral filament is weaker, and shorter. 

9. The color, especially of the fins, is a little lighter. 

The slight difference in size between our specimens of the two 
species renders wholly improbable any assumption that these dif- 
ferences may be due to age variation. Furthermore, the dorsal spine 
usually decreases in length with age in the species of this long-spined 
group, and such appears to be the case with C. tydemand, but C. 
semiscaber, though represented by smaller specimens, has a much 
shorter spine. 


Table of measurements in hundreths of length to anus. 


BA HAEULOSSUSU ADL OM act tn ne os Tei erate Dis es ee 2 5648 5648 5648 5648 
Totallengthinmm....... ma CS ae ee eee eee NOs oe sais 288+ 369 1268 258-+- 
Lengthto anusinmm.......... RED y nen Ge ae Be eee in 94 87 85 80 
GEIL MO MOA Cee eee tat Aare oo, Seabee ee ate aceeeisee tes 63 64 58 66 
Herre HG MOTD ere ts ee eee clase ee eae Seta ose 16 15.5 16 15 
VACUO TOLOCULE AG. sryce ce ees See cee cc aoe eee duls samc 15 12 14.5 12 
eno LOKOnsmbOnbitalese sansa ees eich tocee eericane pate neces 8 E3585) 8 9 
ORD OMpLeOperclesse a seasons cotton tone aoe oman srceee encase sme 25 27 23 28 
Length of snout.......... HORE ION! Sel Apa eed 18.5 19.5 17.5 18 
Length of upper jaw Ree SO ee Sane eee 19 19 17.5 20.5 
Manat brotionie lane a eat a6 ty ek bows eel ee Soe ee TES 5 6 4 6 
ID Leyayilori (oir Lovays hy 2s a i OO an eee Sa Sarees ee eee 54 51 Boe See ae ce rste 
WAG GY GVcl oyurG hy Sa WS RR Set ee ee ee 31 25 27 30 
PATSTISHONVGI Una e me soe tsa to Hal See RS et DTA SS ee Cae 33 32 38.5 32 
MOTi ital ONSuMMUSe eee ea ase er cc ticles oe sees poate SB 23 24.5 23 25 
Hieiehiolsecond dorsalispines oe. \set eee nase ee See donee 127 TEAS g | pasccemees 198 
fee Ot OlbnindedorsalTay. cae see oe Soe ecw te sawte orbee news cue 52 52.5 52 63 
[hanephroriinsmd orsall aspera Sones. ce eeee enue ed ae 19 19.5 20 21.5 
onc iHronpeccOlalese: sera eases ee Sewerage Soa se eS 39 41 41 43 
Manet LON OULEESVOHELAL LA yao one hace oe oe cine Soe ae ele ee 45 47 45 42 
Menghheot second ventrallrayess.sset Ses jes sone ome ence sae clsc ce 21 23 22 23 


1 A small pseudocaudal developed. 
Note on CORYPHAENOIDES MACROLOPHUS (Alcock). 


Macrurus macrolophus Atcocx, Ann. Mag. Nat. Hist., Nov. 1889, p. 394; 
August, 1891, p. 121; Nov., 1892, pp. 351, 352, fig. 1; Journ. Asiatic Soc. 
Bengal, vol. 63, pt. 2, 1894, p. 126; Illustrations of the Zoology of the 
Investigator, Fishes, pl. 12, fig. 1, 1894; Desc. Cat. Indian Deep-Sea 
Fishes, 1899, p. 115. 

Macrurus macrolophus BRAUER, Die Tiefsee-Fische, 1906, p. 266. 

Macrurus lophotes Atcocx, Ann. Mag. Nat. Hist., Nov., 1889, p. 385; Journ. 
Asiatic Soc. Bengal, vol. 48, pt. 2, 1894, p. 126; Illustrations of the 
Zoology of the Investigator, Fishes, pl. 3, fig. 2, 1894; Desc. Cat. Indian 
Deep-Sea Fishes, 1899, p. 116. 

Brauer considers C. lophotes to be the young of C. macrolophus, 
a conclusion which is apparently justified. But inasmuch as Brauer 
states that most of his specimens have seven branchiostegal rays, it 
is highly probable that he had, in part at least, a species of another 
genus, as all specimens of Coryphaenoides examined by us have 
constantly six branchiostegal rays. 

C. macrolophus is not represented in the Philippine collection. 
Radcliffe’s reference to Philippine specimens should apply to (. 
semiscaber and to C. tydemani. 


1 Proc. U. §. Nat. Mus., vol. 43, 1912, p. 117. 
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16. CORYPHAENOIDES MICROPS (Smith and Radcliffe). 


Macrourus microps SmMirH and RapcuiFFE, Proc. U. S. Nat. Mus., vol. 48, 
1912, p. 116, pl. 25, fig. 2. 


List of stations. 


| Depth, | Bottom | Number 
pce Locality. in ’ tempera- | of speci- 
aE | fathoms. | ture. mens. 
| ee 
5325 | Off northern IOV eee ets apcaonsecnco see SES Aeon aincose 224 53.2 4 
5470 | Lagonoy Gulf, southeastern Luzon......----------------------- 560) $2 sac nine Type. 
} | 


A series of eight or nine scales separates the origin of the second 
dorsal fin from the lateral-line series. 

Measurements of the large type follow: Length of orbit, 6.0 in head, 
1.7 in snout, 1.15 in interorbital width, 5.2 in head; length of 
snout, 3.7. 

The small specimens, four in number, differ in several respects so 
widely from the type-specimen that one might be led to separate 
them as a distinct form. On the basis of the limited material, and 
especially because the variations are partly paralleled in the growth 
of C. marginatus; we regard the differences between them as being 
due to age variations. The differences in proportion are well indi- 
cated in the table of measurements. Further differences are listed 
below: 

1. The number of parallel rows of spinules on the scales is fewer in the 


smaller specimens (a very similar variation occurs in C. marginatus, the closely 
related Japanese species) .* 


Length toanus | Number of rows 
in mm. of spinules. 
33 3 
53 6to 8 
66 8 toll 
150 (type). 13 to 21 


2. The number and strength of the serrations on the second dorsal spine 
apparently decrease with the age of the fish, as in C. marginatus. They are 
very weak in the type-specimen. 


Length to anus Number of 
in mm, serrations, mm, 
33 16 
ca, 37 12 
53 11 
66 ll 
150 (type). 4 


3. The first dorsal spine is comparatively strong and sharp in the smallest 
specimen, becoming progressively weaker in the larger specimens, being rudi- 
mentary in the large type. This variation is normal. 


1Gilbert and Hubbs, Proc. U. 8. Nat. Mus., vol. 51, 1916, p. 165. 
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4. The second dorsal spine, as in C. marginatus, seems to be the longest in 
the medium-sized specimens (see the following table of measurements). 

5. The terminal rostral tubercle is relatively much smaller in the large type 
than in the smaller specimens. 

6. The coloration of the smaller specimens, perhaps to be correlated with 
their capture at a lesser depth, is much lighter, especially on the fins, than in 
the larger type. The fact that the largest of the paratypes is much lighter 
than the other three renders less significant the color difference between the 
type and the paratypes. In this lightest specimen the fins are white, with the 
exception of the following parts: the ventral filament, the tips of the anterior 
anal rays, the second dorsal spine, and the distal portions of the first few rays 
of the anterior dorsal. ; 

The buccal cavity is lined with dusky; the branchial cavity with blackish ; 
the peritoneal cavity with brownish. 


Table of measurements in hundredths of length to anus. 


Type. Paratypes. 

PAULDURT OSS SUALLOD ses Naecten wcise enon Seo teers ute 5470 
OULMCH eb AMANIM secs te Sac tek See hee wa eee eee 1 430 
Iheneihatowanas in mms. 2s ste. Latte dos aee oale | 150 
MECHA UOTOMUGA GMS er emer Mis stan eer eae sae 57 
MEME POLOMOn Mie e ce eae Stee SEE Fo ocala ake es 10 
Width of interorbital.......... 11.5 
Width of suborbital.....-. an) 
Orbit to preopercle............ 25 
eH AUTOS OW ber Mee eae ence sac eee ke eeeren Bee 16 
\IVAGGTH ey OVESTEXOTU I Fhe ee ie ae een Oe Ree vy cp Rae 19.5 
HEME ALOMMD PCE IAW «= keeaes ee bkGe ~ayngewe ee conee 17 
Henetinonparweltstwe os Sees se cratic awe niece een cee cs 5 
DENT aIOM DOG Views ems. .2 hae Pebnc se eee na eee ec 53 
VCE OT DOU erat ete ee ne mee nes et a SS 23 
ARSE SUORVCTICTG yaa os pice ee se doe ene so cshs Wace ewan e |eae cs ~ eee 
MEN DEAL VONSUNMUS wee Gane aces Ss Selene 4 Stee ee Sele 27 
Heightof second dorsal'spine -:2.-<-2:-2.-2..22 ech len 122.5 
eiehiotioird-dorsalirants 2 ocr ose 2 cokes eoeen cae cee 45 
Kenethofirst dorsal pase... i222. cesccselie eee ote 18 
Fnperdersal Spaces ce aee. sot eee ewe cesie Stee oaecis | 8:35 
heneihvolpectorale=+ on pleas) oe eee nee | 36 
bene OnoMtersveniral ray. 2c: 520 220s os okee eee ee 29 
Length of second yentral ray..................-.--.. | 19 
Solhrays Mist ORSAlen scree os ) soe eae eee ne 9 
Pectoral rays: 

ACT ee ae ee ee as oe ne ae cel cee See | 20 

ECL EE b eeepc ome ae eS AO ls Rae om ena: te es 
Ventral rays: 

Cli sec a yeeecert Wah. setacceme ne eis cose awl Soe eee 7 
a ieee See ie, ees ee ates ee ER Oe Sen a idk 


1 A large pseudocaudal developed around the truncated end of tail (see type-figure). 
2 A small pseudocaudal developed. 
3 The rudimentary rays of the second dorsal can be traced farther forward by dissection. 


(microps, in reference to the very small eye.) 


17. CORYPHAENOIDES AEQUATORIS (Smith and Radcliffe). 


Macrourus aequatoris SMitH and RaApDcLiFrFeE, Proc. U. 8S. Nat. Mus., vol. 43, 
1912, p. 120, pl. 26, fig. 3. 


« 


List of stations. 


: Bottom | Number 
Albatross A Depth in 4 
station. Locality. sat nbens: eae eg ae 
hy oe 
T5608s Gulhottominiy Celebesvate:. 21-3 8ek 2 <8 eS Ssasee me see se? 1, 089 36.3 l 
56092 ee COC aN pS cH Lee nee MR ca 1,092 36.3 | 
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The head, as usual, is deeper than wide, the erroneous statement 
to the contrary in the type description being due to the abnormal in- 
flation of the sides of the head. A few proportions follow: length 
of orbit, 3.8 in head; length of snout, 3.6 (3.8) ; least interorbital dis- 
tance, 4.1; length of upper jaw, 3.3; length of barbel, 0.6 length of 
orbit (in specimen from station 5609). A triangular portion of the 
interopercle is visible above and behind the rounded, denticulate 
margin of the preopercle; the ridge of the preopercle is produced 
backward as a rounded lobe. Number of branchiostegal rays, 6. 
Five rows of scales occupy the region between the lateral line series 
and the front of the second dorsal. 

The ventral fins are inserted well behind the pectorals, directly 
below the origin of the first dorsal. The distance between the inser- 
tion of the ventrals and the center of the anus is very short, being 
about equal to the length of the snout, and shorter than the distance 
between the ventral base and the isthmus. 

The buccal cavity is lined with dusky, but is lighter behind the cor- 
ners of the mouth; the branchial and abdominal cavities are lined 
with bluish black. 

The type-figure, referred to above, is rather inaccurately drawn; 
the snout is represented too long, and the ventral fins are inserted 
too far forward. 

This aberrant species is certainly not closely related, as Radcliffe 
was led to believe, to Macrurus petersonii Alcock, a species which in- 
habits comparatively shallow water and belongs to a genus quite dis- 
tinct, namely Ventrifossa. 


Table of measurements in hundredths of length to anus. 


Type. |Paratype. 
Albatross Station . 42%... -saen eee cee cc see aerate cee erie eerste aes annie terete seater 5608 5609 
Totalleng thax mime. Vseeeasee cae sealers oe ee 1188 166+ 
Length to anus in mm......-. cee 62 55 
Length of head...........--- 70 70 
Mength OLorbit ees ssssee ect - 18 19 
Width of interorbital........-- 17 18 
Width of saberbitalls ns. asst ne tee Sacer eae Scie alee eel eine eee eee eine tee 11 11 
Orbit to préopercle. 23 5.322 stents nan ses oe eee sae ce eee ani see seen alee siete ee 31.5 32 
Je WO UC eOl pean Aenean ecbee acco: cecoondeacecche *aeeoos aoc Has snas (ons seen a secre 20 20 
d Deiat eg Woy 510) Of: DE a ae Ree eee cc eae ease pees DOBCo ae CS eee comScbosh ene Sa. 22 22 
Tenet hiof banbelesc sox cmees ~ sa ae Seater iat eel eases are ester te ree 11 13 
Depth Ol DOG yee conc. i- scene <meta alere aint ae er oe et 51 57 
Widthiofibod'y 6 255. cca ts ae. == Stee ase oo este Sin a cla ci Te eae lea eee ear ee Teer ees eR A 
SAMUS FO Ventral s.ccncoaiseasise cee cee eee Bim cicatate Seigicicra aw aatd See ee eons seas 22 21 
Ventralto isthmus. 26.226 555-22 Seo awe ce at ca an eee eee eae ete Some ase oe 27.5 30 
Length of first dorsal baseia8.¢ 522-2 aene saene ace ence ne hanes See are eae 18 18 
Length of pectoral 0 sees cen cea dees comes tesco cee se)te tees asin ais|t eestor 34 30 
Tength of oliter ventral Tay/-.2— sae e ie nett aisiese ee aisle a eee Rene een eee 62 63 
Length of'second ventral rays... 22% vs ons see see ceil ese ets aieleispe aioe oan atone 25 Sl eee 


1 A small pseudocaudal developed. 


(aequatoris, in reference to the type locality, which is nearly 
under the equator.) 
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18. CORYPHAENOIDES ORTHOGRAMMUS (Smith and Radcliffe). 


Macrourus orthogrammus SmirH and Rapcuirre, Proce. U. S. Nat. Mus., 
vol. 43, 1912, p. 123, pl. 27 fig. 3. 


This species is a very distinct one, having no close allies. It differs 
generically from Lionurus parvipes and Matacocephalus, with which 
its describers compared it, in the number of branchiostegal rays, of 
which there are 6 instead of 7. ; 

C. orthogrammus is known only from the type-specimen dredged 
from 1,262 fathoms, by the Albatross, at station 5636 near Gomomo 
Island, in Pitt Passage, Dutch East Indies. 

The width over the pectoral bases is but half the greatest depth of 
the body. The length of the orbit is contained 4.2 times in the head; 
the width of the wide, flat interorbital space, 3.4 times. The promi- 
nent supranarial ridges are arched inward. The sides of the head 
are parallel, not diverging posteriorly; the distance between the 
lateral terminal tubercles is equal to the interorbital width. Length 
of the upper jaw, 3.8. The denticulate margin of the preopercle is 
produced backward in a wide curve, which nearly covers the posterior 
lobe of the interopercle. The preopercular ridge is sharply produced 
backward. 

The scales are in five series between the origin of the second dorsal 
and the lateral line series. 

The ventral fin is inserted directly below the origin of the first 
dorsal and the base of the pectoral, at a distance from the center of 
the anus equal to the interorbital width, and at a distance from the 
isthmus equal to the length of the snout. 

The lining of the buccal cavity is dusky; of the branchial cavity, 
bluish black; of the abdominal cavity, brownish black. 

Measurements in hundredths of length to anus (48 mm.)—Length 
of head, 74; length of orbit, 17; width of interorbital, 22; width of 
suborbital, 10; orbit to preopercle, 33; length of snout, 25; length 
of upper jaw, 24; length of barbel, 2.5; depth of body, 49; width of 
body, 26; length from anus to ventral, 22; from ventral to isthmus, 
26; length of first dorsal base, 19; length of outer ventral ray, 50. 

(orthogrammus, perhaps in reference to the strongly marked line 
formed by the suborbital ridge.) 


19. CORYPHAENOIDES CAMURUS (Smith and Radcliffe). 


Macrourus camurus SmitH and RapciiFFe, Proc. U. 8S. Nat. Mus., vol. 48, 1912, 
Deeley ake ite 2. = 


This remarkably peculiar species is known only from the small 
type, dredged at Albatross station 5428, off eastern Palawan, at a 
depth of 1,105 fathoms and at a bottom temperature of 49.7° F. 


422 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


The width across the pectoral bases is distinctly less than half the 
depth of the body below the origin of the first dorsal. Orbit, 3.2 in 
length of head; interorbital width, 3.3;.snout, 3.9; length of upper 
jaw, 2.6. The preopercular ridge is produced backward at its angle 
more strongly than is the preopercular margin; only the tip of the 
rather acute posterior lobe of the interopercle is visible behind the 
preopercular margin. Six branchiostegal rays. 

The lateral line is indicated on the sides by the presence of several 
scales with pores at a distance below the origin of the first dorsal less 
than one-fourth that to the ventral surface. The type-description 
indicates that its position was interpreted too low. There are about 
eight scales in a series from the origin of the second dorsal to, but 
exclusive of, the lateral line scales. 

The ventral fin is inserted below the pectoral base, slightly an- 
terior to the origin of the first dorsal; its distance from the anus is 
equal to the length of the upper jaw, and is less than its distance 
from the isthmus. 

The lining of the buccal cavity is blackish; that of the branchial 
and abdominal cavities, black. 

Measurements in hundredths of length to anus (29.5 mm.).—Length 
of head, 68; length of orbit, 21; width of interorbital, 22; width of 
suborbital, 11; orbit to preopercle, 34; length of snout, 19; length of 
upper jaw, 27; length of barbel, 20; depth of body, 63; width of body, 
29; length from anus to ventral, 29; from ventral to isthmus, 30; 
length of first dorsal base, 18. 

(camurus, crooked ; in reference to the peculiar physiognomy.) 


A. CORYPHAENOIDES, species. 
Coryphaenoides, species, WEBER, Fische der Siboga-Expedition, 1913, p. 154. 


There is little doubt that the species of Coryphaenoides thus noted 
by Weber is an undescribed form; it certainly is not included in the 
collections of the Albatross. 


HYOMACRURUS, new subgenus. 


Ty pe-species.—M acrourus hyostomus Smith and Radcliffe. 
Distinguished by the anterior position of the anus. 


20. CORYPHAENOIDES HYOSTOMUS (Smith and Radcliffe). 


Macrourus hyostomus SmMirH and Rapcuirre, Proce. U. S. Nat. Mus., vol. 43, 
IGT 2s eae ple dae tel 


The collection contains six specimens of this interesting species, in 
addition to the type described by Radcliffe. 
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Depth | Bottom | Number 
ees Locality. in tempera-| of speci- 
SUE NoMa fathoms. | ture. mens. 
one 

DOOR BOT Cast: COAST OM TIZON 2.26 ot a miss wis ctora)eleswjesisisiclsieieic sos ek cic eaceecs B65) ees ossces 1 

DAGL | eee CO Beraer ots cece sess =lsieee ars ccs ectlsisie crane wa eines eae a clots 480i |S ase ee Se 2 

5470 |..--- SUT eta SOE Sa ae SEE ee OR ea ee aR BE0 naan ceeee Type. 

poate Near ipl kO. Bay, BOMMeOs.temer «- ccm as sac! nicis'= cides wos cine s 415 43.3 

Hossa IE ntO Stale, Tear OClODESs clean secs mice cieci-inomio iss Saeco ain,= 559 39.2 2 


This remarkable species strikingly differs from all others referred 
by us to Coryphaenoides in the anterior position of the anus, which 
is located well in advance of the anal fin. But it has six branchios- 
tegal rays, and its reference to Coryphaenoides is corroborated by 
the entire appearance of the fish. Macrurus heyningeni Weber, a 
species recently described from the East Indies, is described as 
having six branchiostegal rays and the anus remote from the anal 
fin. It probably is a species of Coryphaenoides, but certainly is not 
C. hyostomus. 

The orbit of the type-specimen is contained 4.3 times in the head, 
1.3 times in the snout, and 1.0 times in the interorbital space. In 
the other specimens the orbit is contained 4.05 to 4.4 times in the 
head, 1.2 to 1.4 times in the snout, and in some slightly exceeds in 
length the least interorbital width. The large flap which covers 
the anterior nostril in the type is not constantly enlarged. The 
mouth, as usual in the genus, is U-shaped, and longer than broad; 
the statement to the contrary, in the type description, is due to the 
frequent distortion of the head, which throws outward the walls 
of the branchial cavity. The suborbital ridge is especially well 
developed, extending backward beyond the orbit, but not to the 
preopercle; the total length of the ridge is equal to that of the man- 
dible. The tip of the snout is armed with short but robust spinules 
which display no “definite order in their arrangement; the lateral 
rostral tubercles are indistinct. The slit before the first gill-arch is 
0.3 as long as the orbit. There are 5 or 6 rows of scales between the 
origin of the second dorsal and the lateral line, excluding the scale 
perforated by the lateral line. 

The dorsal spine bears 3 to 5 indistinct or small serrations on its 
anterior edge, confined to a basal portion containing the length of 
the orbit 1 to 1.8 times. The head is contained 1.88 times in the 
dorsal spine in the type, 2.02, 2.08, 2.17, 2.68+-, and 2.83 times in 
five of the other specimens. First dorsal, II, 9 in all specimens but 
one, which has 8 soft rays; ventral fin with 8 rays in all cases; pec- 
toral rays, 17 to 20. 


1 Die Fische der Siboga-Expedition, 1913, p. 156, pl. 5, fig. 3. 
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The lining of the buccal and branchial cavities is blackish, except 
along the margin of the mouth; the peritoneum is blackish brown, 
underlaid with silvery. : 


Table of measurements in hundredths of length to anus. 


PMP APPEASE AO ONS ei BORO CORO O CaO SO OS DOD ASS doo Se HASeSsa0ec nogbsaceas see |  §202 5648 | 5467 
Totallenethvinmml =e. a-sceetee ete cee | 280+ 1278) i GOS 
Length to anus in mm.............---- 82 82057] 71 
Ibeneth: of headeeseccs ce eee eeaser 73 72 74 
ene thiOnOrpigeeesss-- = seen aan 18 18 18 
Width ofinterorbital.......-.-.---- 17 18 16.5 
Width of suborbital. - - - | 11 11 ll 
Orbit to preopercles-/-- =... ---..--- | 29 30 29 
Length of snout......-...--.----- | 24 23 25 
Wadthioisnouteecess secant 29 27 28 
Length of upper jaw....--------- 22 20 21 
ensth of Darbelicece =-n-cece neces es Ste if ire | 6 
MepEhvor Ody sosmsieciee =a eater falas eleteletelale tleieiatelal ere siete etetele ete aloe aet | 46 46 | 47 
With of Dodiya = saccen eee eee sensor teen eee eee ete Renee ae eee ae | 31 34. 29 
SAT AES Rive Si ae SEB OUCR ME SOU ab Sr aD oe Oa o soon auagnenar SanSSSs0e ciab ae] 13 13.5 15 
Anus towventrall. soses cocmee scat tee aa eee ee eae Lisdetisaee cose 18 2159) 20 
Ventral toistbrnis es Semone so erie ee Eee coe eee ao aeeenaee ee | 22 O38 ul 23 
Heizht tole secondtd orsaluspine sere -cecns enemneeeisise see seee oaneme eae eise rt | 139 146.5 163 
LE LSTA U AOI HL SUN 6 eo Ko) EN oy eR am ecieoes JODO noodc bs Sodane sucdunonescasgCcdGes 56.5 HY AS hel Pee se 
bene phot wrst. dG OFS DESO anc oa ase mele me eteile me elelatm ln ala lsiateietelslainiaretete rater 18 Ligess| 17 
enP th) Of AMLErGOrsAlus pace socieeemem ees aciaeeek ee eis ieee ea eaten 13.5 16 14 
Length ob pectoral atacae. cane «seco sete emt salah Sate aera seein ee 38 2235) lee aces 
Length of outer ventral ray...-..--- BASIS ROR Soa Qa SAGA ABe och aba aCOOECOLE 43 40 | 31 


engethiof seconds yentralira yer <a se= e a eeeetelce mie eee mee eater 26 PY fame 22 


1A pseudocaudal developed. 


(Ayostomus, meaning hog-mouth.) 
Genus COELORHYNCHUS Giorna. 


The fauna of the Philippine Islands and the adjacent region to 
the southward has proved to be exceptionally rich in the species of 
Coelorhynchus. The region appears to be the center of their dis- 
tribution, for in no other similar area in any of the seas is there 
known anything like the variety of species which occurs there. Of 
special note are the humerous species of the C. notatus and the 
C. japonicus groups. The subgenus Quincunciasis unknown else- 
where. In this region there are now known 23 species, or 45 per 
cent, of the total number in the world.t Despite the occurrence of 
this large number of species, none of them, with the exception of 
QO. parallelus, has been discovered in other faunal regions, although 
some of them have close representatives in the Indian, Japanese, and 
Hawaiian faunas. These facts of distribution have already been 
discussed in the introduction. 

The following analytical key has been arranged, as far as possible, 
to indicate the mutual relationships of the subgenera and species, 
each one being most closely related to the group or species preceding 
and following it. 


1 The authors have examined 42 of the 51 known species. 
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ANALYTICAL KEY TO THE SUBGENBERA AND SPECIES OF CORLORHYNCHUS.? 


A*, Teeth in the lower jaw biserial or nearly so, at least on the sides; scales 
little strengthened on the weak ridges of the head; subopercle angulated 
at posteroventral angle, but without a distinct flap. 

B*, Teeth biserial in both jaws; anus remote from anal, and preceded by a 
single large naked fossa covering a glandular body not supported by a 
rod of cartilage; scales well imbricate, armed with spinules on strong 
divergent carinae; anterior portion of eyeball scaled; one Japanese 
STDECI CS 2 See tee oe See vat rE NOM nie Rt Ce ee |5 JS ABYSSICOLA 

macrochir. 

B*. Teeth in a ecardiform band in upper jaw; anus posterior in position, im- 
mediately in advance of anal; anus preceded by a long cylindrical 
organ with a dilation immediately before the anus, and another, before 
the ventral fins, supported by an arched rod of cartilage connected 
with the pubic bone;:scales poorly imbricate, armed with spinules 
arranged in quincunx order; eyeball wholly naked; three East- 
BURT CHEATS TOC 1G SB Ah I oe I eh ee ee QUINCUNCIA. 
. Underside of head naked; five or six series of scales between lateral 

line and origin of second dorsal; distance from anus to base of 
ventral in head, 1.8 to 2.3; distance from anus to isthmus in head, 
ALE yes Leach eee coi eee sei ee 2 pale ain ey ae eee BED heen) argentatus. 
a”, Underside of head scaled; four series of scales between lateral line and 
and origin of second dorsal; distance from anus to base of ventral 

in head, 2.4 to 3.5. 
b*. Rami of mandibles sealed; front of premaxillaries below middle of 


: nasal fossa; distance from anus to isthmus in head, 1.32 to 1.6; 
numerous proportions of fins and of parts of head generally like 
those of C. argentatus (see p. 445)_______ i fs 1 Sa quincunciatus. 


b* Rami of mandibles nearly scaleless; front of premaxillaries below 

posterior nostril; distance from anus to isthmus if head, 1.6 to 

2.0; numerous proportions of fins and of parts of head different 

from those of C. argentatus and C. quincunciatus (see p. 445) 

thompsoni. 

A*. Teeth of both jaws in villiform bands (sometimes reduced in the lower jaw 
to scarcely more than three series in the subgenus Oxrygadus). 

B*. Subopercle with posteroventral angle rounded; snout little produced; 
physiognomy much as in Quincuncia, the ridges of head weakly 
armed; anus never in advance of normal position just before anal fin; 
height of first dorsal fin less than postrostral length of head; a closely 
related group of six species known only from the Atlantic Ocean and 
GhHeSH aS tenna Pa Citi Ce aes ee See ede COELORHYNCHUS. 

a*. Spinules on scales arranged in quincunx order, without a median 
Series; no prominent median occipital scaly ridge; species of the 
North Atlantie. 

b*. Median scale of terminal rostral tubercles not so strong as the lateral 
pair; scaleless ventral fossa elongate, one-third as wide as long. 

c. Seales with smaller spinules; no prominent spot on first dorsal; no 

dark barks on body; a species of the eastern Atlantic___________ 

coelorhynchus. 


1 We include all of the known species with the exception of ©. labiatus (Koehler), the 
original description of which is not available to us. 
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c’. Seales rougher; first dorsal with a blackish median spot; a dark 
bar above the lateral line below origin of second dorsal (some- 
times indistinct) ; a species of the western Atlantic______________ 

carminatus. 

b®. Median scale of terminal rostral tubercles much more produced than 

the lateral pair; scaleless ventral fossa shield-shaped, two-thirds as 

wide as long; a species of the western Atlantic_______. caribbaeus. 

a’, Spinules on scales arranged in definite series; a median occipital scaly 
ridge present; species of the eastern Pacific and Patagonia. 

b*. Spinules on scales in subparallel series; species of the eastern Pacific. 

c’. Spinules weak, the median series not enlarged; five rows of scales 

between lateral line and origin of second dorsal; a species from 
Pam ania 2 EE ie Sees eR Oe 8 ee canus. 

c. Spinules strong, with an enlarged median series; six rows of scales 
between lateral line and origin of second dorsal; a species from 
the-Gulf of California Set we ea ee ee scaphopsis. 

b°. Spinules on scales in an enlarged median series and divergent lateral 
series ; four rows of scales between lateral line and origin of second 
dorsal: a- ‘species from<Patasonia! === ee patagoniae. 
B®. Subopercle with a conspicuous acute flap on its posterior margin; snout 
variable, but usually very long; ridges of the head strong, and armed 
with thickened, highly specialized scales. 

C*. Spinules on seales on parallel or subparallel carinae of equal strength; 
anus usually in advance of normal position just before anal fin; 
height of second dorsal equal to, or greater than, postrostral length 
of head ;* body with definite dark markings;’ an apparently natural 
group of small species of the south and west Pacific’_pARAMACRURUS. 

a*. Under side of head completely scaled; Australian species. 

b*. Eye longer than snout; occipital ridges very weak; boundaries of 
scales on head indistinct; 8 rows of scales above lateral line; 
interdorsal space one-third as long as base of first dorsal; dark 
bars extending obliquely forward_____________-- * aspercephalus. 

b?. Eve shorter than snout; occipital ridges stronger; boundaries of 

~ scales on head distinct; 5 rows of scales above lateral line; inter- 
dorsal space equal to length of first dorsal base; dark bars ex- 
tending obliquely-bachward: <=. 22. ee australis. 
a. Under side of head completely scaleless;° species of the Japanese, 
Hawaiian, and Philippine faunas (with the exception of C. fasciatus 

and C. innotabilis). 

ce, Snout much shorter than the very large orbit; a subantarctic 
SPeClés:- = 2 ne Se ee ee fasciatus. 

ce’, Snout scarcely if any shorter than the orbit, usually longer. 

ad’. A round blackish spot always present just above and behind pec- 
toral fin; second dorsal fin much lower anteriorly than anal. 


1Except in C. innotabilis, known only from young type; character unknown in C. 
cingulatus. 

2 Except in C. innotabilis. 

20. fasciatus has been recorded from South Africa. 

4 We are uncertain as to the relationships of this peculiar species. It possibly does 
not belong to this genus. 

5'This statement has been verified by examination of all the species included in group 
a2, with the exception of C. innotabilis, which is not closely related to either C. asper- 
cephalus of C. australis. 


7 
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e’. Snout less than twice as long as orbit; 4 to 64 scales in a series 
from origin of second dorsal to lateral line; first dorsal not 
black distally; species of the Japanese and East Indian 
faunas. 

f’. Snout about as long as orbit; species of the Japanese fauna. 
g. A scaleless ventral fossa present, between ventrals, sepa- 
rated by a scaly bridge from the peritroct; pyloric caeca 

19 to 23; pectoral longer and stronger, with 17 rays; 

orbit longer than postorbital length of head; body with 

a large round spot above and behind pectoral, and another 

below anterior part of second dorsal_________ kishinouyei. 

g’. No scaleless ventral fossa; pyloric caeca 25 to 31; pectoral 
shorter and weaker, with 14 to 15 rays; orbit shorter 

than postorbital length of head; body with a smaller an- 


terior spot and no posterior spot___-_____________ jordani. 
f?. Snout decidedly longer than orbit; species of the East Indian 
fauna.* 


h*. A scaleless ventral fossa extending from between ventrals 
to the peritroct, widest anteriorly ; dorsal spine produced 
into a long filament. 

i. Dorsal contour of snout straight; sides of snout strongly 
and evenly convex, without prominent anterolateral 
angles; color darker, the two posterior saddle-like 
markings rather indistinct, not ocellated; ventral rays, 
7; distance from anus to anal, 2.0 to 4.0 in distance 
from anus to ventral. 

j. Five or fewer very strongly spinous carinae on scales; 
snout longer, its preocular length 2.3 to 2.7 in head; 
anterolateral region of snout naked; interorbital 
broader, its least width 1.8 to 1.6 in postorbital; 
body more slender, its greatest depth 1.8 to 1.95 in 
head; color darker, rays of first dorsal light near 
freee 2 hat ea Semmes Wee et aes ee. maculatus. 

7’. Five to 11 much smoother carinae on scales; snout 
shorter, its preocular length 2.75 to 2.95; antero- 
lateral region of snout largely prickly; interorbital 
narrower, 1.55 to 1.85 in postorbital; body more ro- 
bust, its greatest depth 1.6 to 1.7 in head; color 
lighter; rays of first dorsal dark near base__velifer. 

?. Dorsal contour of snout concave; sides of snout not 
strongly convex, with prominent anterolateral angles; 
7 to 12 carinae on scales; least interorbital width 1.55 
to 1.85 in postorbital; greatest depth of body 1.7 to 1.9 
in head; color lighter; first dorsal whitish proximally. 

k*. Tho two posterior saddle-like markings rather indis- 
tinet, not ocellated; pectoral rays, 14 or 15; ventral 
rays, 6; anterolateral portion of snout with a few 
scales posteriorly; scaleless ventral fossa longer, 
extending forward to between front of ventral bases; 
preocular length of snout 2.48 to 2.6 in head; preoral 


! Many diagnostic details, especially in characters of the head scales, the coloration, 
etc., are not included in the key, but may be found in the body of the descriptions. 
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a length, 2.9 to 3.05; orbit, 3.5 to 3:9 in head, 1.3 to 
1.55 in snout; maxillary, 3.7 to 4.05 in head; distance 


from anus to anal, 2.9 to 3.7 in distance from anus — 


to base of outer ventral ray____________sexradiatus. 

«. Two posterior saddle-like markings very distinct, 

strikingly ocellated; pectoral rays, 16 or 17; ventral 

rays, 7; anterolateral portion of snout largely 

prickly; scaleless ventral fossa shorter, extending 

forward only to opposite posterior end of ventral 

bases. 

l. Snout shorter and blunter, its preocular length 2.71 

in head; its preoral length 3.0; orbit, 3.4 in head; 

1.28 in snout; maxillary, 3.75 in head; distance 

from anus to ‘anal, 1.6 in distance from anus to 

base’. of outer sventral “ray ee notatus. 

V’. Snout much longer and sharper, its preocular length 

2.32, its preoral length 2.45, in head; orbit, 3.6 in 

head, 1.6 in snout; maxillary, 4.5 in head; dis- 

tance from anus to anal, 2.6 in distance from anus 

to base of outer ventral ray__________ triocellatus. 

h?, No scaleless ventral fossa in region anterior to peritroct; 

dorsal spine produced into a long filament in only one 
species (C. dorsalis). 

m*. Dorsal contour of snout convex; orbit smaller, 3.3 
to 3.8 in head, shorter than postorbital; snout 
narrower, its width at base 2.7 to 3.05 in head; 
interorbital narrower, 1.5 to 1.8 in postorbital ; 
suborbital narrower, 2.6 to 2.7 in postorbital; 53 
or 64 scales above lateral line; carinae on scales 
well developed; anterolateral region of snout 
largely prickly. 

mv. Second dorsal spine. produced into a filament, 
about as long as head; 64 scales in series 
above lateral line; snout more strongly convex 
laterally, the distance between the prominent 
anterolateral angles greater than distance an- 
teriorie? theme 22. 2 eee dorsalis. 

nv’. Second dorsal spine without filament, much 
shorter than head; 54 scales in a series above 
lateral line ; snout less strongly convex laterally ; 
the distance between anterolateral angles less 
than the distance anterior to them___~- argus. 

nv’. Dorsal contour of snout straight; orbit larger, 

3.05 to 3.3 in head, longer than postorbital; in- 

terorbital, 1.3 to 1.5 in postorbital; suborbital, 

2.0 to 2.3 in postorbital ; 44 scales in a row above 

lateral line series; carinae on scales obsolescent ; 
anterolateral region of snout largely scaleless ; 

dorsal spine not filamentous___----_~ macrolepis. 

e’. Snout more than twice as long as orbit; 74 scales in a series 
between origin of second dorsal and the lateral line scales; 
first dorsal fin black distally; second dorsal fin as high an- 
teriorly as the anal; one Hawaiian species____----_- gladius. 


SS a 
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ad’. No round blackish spot above and behind the pectoral fin; sec- 
ond dorsal fin as high anteriorly as the anal. 

o. Snout, 2.2 in head; orbit, 3.7; least interorbital width, 1.2 in 
orbit; interdorsal space two-thirds as long as the first dorsal 
base; body conspicuously mottled anteriorly, barred posteri- 
orly ; one species from northern Luzon and Formosa. 

cingulatus. 

o*. Snout, 2.4 in head; eye, almost 3 in head; interorbital width 
1.8 in orbit; interdorsal space one-third as long as base of 
first dorsal; body without dark markings; one Australian 
SSO CCC heir tel eke gee ee ene lal aes ea eT ee innotadbilis. 

Cc’, Spinules on scales on strongly divergent carinae, the lateral ones of 
which are often weaker than the median; anus always immediately 
before anal fin; second dorsal spine equal to, or less than, the 
postrostral length of head; body usually without definite dark mark- 
ings; an apparently natural group of species, with its center of dis- 

AD UGOnE IMs phex Mast, Imdieges = 3 ee eee OXY MACRURUS. 

a. Orbit very large, longer than the postorbital length of head; 3 to 5 
spinous ridges on scales; distance from anus to ventral greater 
than length of orbit; snout comparatively short; one Chilean 
SS TD CL a a a a a es se chilensis. 

a’. Orbit moderate, shorter than postorbital length of head; Indo- 
Asiatic species. 

b*. Snout less than twice as long as orbit in adult. 

c’. Snout without an acuminate tip; sides of snout very convex, the 
width between its anterolateral angles 0.75 or 0.8* in length 
before that point; scales on ridges of head, especially on in- 
fraorbital ridge, enlarged and strengthened much more than 
usual in this subgenus; flesh soft (platorhynchus group). 

d@d. Underside of head and lower part of nasal fossa scaled; 5 to 7 
strong spinous carinae on scales of body; scales from top of 
head usually with a single strong median keel; 4% rows of 
scales in a series between lateral line and origin of second 
dorsal; infraorbital ridge scales in a double series on Ssub- 
orbital and preopercular regions, that is, behind middle of 
eye; area between ridge and orbit covered by small scales; 
orbit 1.2 to 1.25 in postorbital length of head; least inter- 
orbital width shorter than length of orbit, 1.5 to 1.7 in post- 
orbital; preoral length of snout, 2.9 to 3.3 in head; length of 
IMAXAVAT Yew iO staal eee 2 aes eek I ys ee platorhynchus. 

d. Underside of head and nasal fossa completely naked; scales 
from top of head usually with several carinae. 

e. Four to seven strong spinous carinae on scales of body; 

4 rows of scales between lateral line and ‘origin of second 
dorsal; infraorbital ridge scales in a double series on 
preopercular, suborbital, and posterior part of preorbital 
regions, that is, behind front of eye; area between ridge 
and orbit naked; orbit, 1.15 in postorbital length of head; 
least interorbital width decidedly shorter than length of 
orbit, 1.5 to 1.6 in postorbital; preoral length of snout, 
2.9 to 3.05 in head; length of maxillary, 3.9. o 
acantholepis. 


10.85 in a young specimen of OC. acantholepis 60 mm. lceng to anus. 
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e’. Seven to ten weakly spinous carinae on scales of body; 
scales of head with lower and more numerous carinae; 
5+ rows of scales between origin of second dorsal and 
lateral line, excluding lateral line series; infraorbital ridge 
scales in a double series only on preopercular region of 
ridge; area between ridge and orbit with scales of reduced 
size; orbit, 1.88 in postorbital length of head, equal to 
least width of interorbital, which is contained 1.3 times in 
postorbital; preoral length of snout, 3.5 in head; length 
Or maxillany 3/00 = oles ee ee carinifer. 


ce’. Snout with its tip more or less acuminate; sides of snout less 


convex, sometimes nearly straight; the width between its 
anterolateral angles less than 0.85 in length before that 
point, usually much less; scales on ridges of head less 
strengthened than in platorhynchus group; flesh firmer 
(japonicus group). 


7’. Four or four and one-half rows of scales in a series from 


origin of second dorsal to, but excluding, the lateral line 
series. 
g. Underside of head completely scaled. 

i’. Three to seven strong spinous carinae on scales of body; 
orbit, 1.0 to 1.8 in postorbital length of head; pectorals 
longer than postorbital portion of head; pyloric caeca 
about 20; color of peritoneum blackish____-_-__-~- smithi. 

h’. Hight or nine weak spinous carinae on scales; orbit, 
1.8 in postorbital length (as measured on Alcock’s 
figure) ; pectorals shorter than postorbital portion of 
head; pyloric caeca about 40; color of peritoneum 
}SIIVERYASTCY? 6 ee eee flabellispinis. 

g°. Underside of head scaleless. x 

i. Distance from center of anus to base of outer ventrgl ray 
equal to, or less than, length of orbit; a scaleless antero- 
lateral groove on snout; nasal fossa naked; scales of 
median rostral ridge with carinae radiating in all di- 
rections from center of scale; median series of scales 


between occipital and postorbital ridges little enlarged ; 


orbit, 1.22 to 1.7 in snout, 1.05 to 1.25 in postorbital 
length of head; spinous carinae on scales of body weak, 
6 to ain numbers] 42 eee radcliffei. 
#. Distance from anus to base of outer ventral ray decidedly 
longer than length of orbit; anterolateral region of 
snout and lower half of nasal fossa scaled; seales of 
median rostral ridge with carinae diverging outward 
and backward from front of scale; median series of 
scales between occipital and postorbital ridges much 
enlarged ;* spinous carinae on scales of body stronger, 

3 to 9 in number. 

j’. Orbit almost as long as postorbital length of head. 

k*. Three to five spinous carinae on scales; snout longer, 
with outlines weakly convex; orbit, 1.8 in snout; 
barbdl,. 6 "in® orbit2 YS See es productus. 


1These characters derived from the squamation of the head have not been verified in 
C. anatirostris, but probably will not be found different in that species. 
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i?. Six to nine spinous carinae on scales; snout “ shaped 
like a duck’s bill,” its outlines strongly convex; 
orbit, 1.5 in snout; barbel, about 2 in orbit. 

anatirostris. 
yj. Orbit much smaller, 1.35 in postorbital length of head, 
1.9 in snout; 5 to 7 spinous carinae on scales; com- 
pared with C. productus, the snout is longer and 
broader, and much more convex toward tip; barbel, 
Silay INN CONG ON po ee wa ee ea ar ere ee eee ee webert. 
7. Five and one-half to seven rows of scales in a series from 
origin of second dorsal to, but excluding, the lateral line 
series; under side of head completely scaled; distance from 
center of anus to base of ventral longer than the orbit. 
TF. Sides of snout moderately convex; scales on top of head 
similar to those on body, with about 5 spinous carinae. 
commutabilis. 
?. Sides of snout nearly straight; scales on top of head with 
usually but a single median keel, being thus very dis- 
Similarstonunesscales; ofthe! pody=-2 a=" == se japonicus. 
b?. Snout more than twice as long as orbit. 
m. Tip of snout without a long spine; spinous carinae on 
scales of head radiating backward. 

m. Underside of head naked, excepting a small oval patch 
below preopercular angle; body marked with cross bars 
both above and below lateral line______--__~ tokiensis. 

n*, Underside of head completely scaled. 

o’. Interdorsal space scarcely half as long as base of first 
dorsal; dark cross bars above, but not below, lateral 


iT) Gotten ee ee quadricristatus. 
o*, Interdorsal space much longer than base of first dor- 
Sales nodark markings=s. ==) S22 se macrorhynchus. 


m’, Tip of snout with an excessively long spine; spinules on 

-seales of head arranged mostly in quincunx order. 
acutirostris.* 
C*®. Spinules on scales on a very strong median keel, with others in parallel 
rows; anus always immediately before anal fin; second dorsal spine 
shorter than postrostral length of head; body without definite dark 
markings; a natural group of species inhabiting the Atlantic, Indian, 

TING aveSterneLacitic Oceansas 2. =) Ses ee OXYGADUS. 

a’. Under surface of. head completely scaled. 

b*. Orbit larger, more than half length of snout, its length decidedly 
greater than the interorbital width; spinules on scales of head 
moderately rough, several in number on each scute along the 
ridges; sides of snout nearly straight. 

c’. Spinous ridges on scales, 3 to 5, usually 38; scales on top of 
head mostly with a single keel; interdorsal space about equal 
TokbasexOt first. Gorse] mts nee see ae ee ee ee parallelus. 

c*. Spinous ridges on scales, 5 to 7; scales on top of head with 
“stellate” ridges; interdorsal space figured as about twice 

lene thgotenrstsdoLrsal base sss saan kermadecus. 


1The systematic position of this species is questionable; an additional subgenus per- 
haps should be erected for it. 
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c. Spinous ridges on seales, 7 to 9, usually 9. 


parallelus (Brauer, nec Giinther).* 
b*. Orbit smaller, about half length of snout, equal to interorbital 
width; spinules on scales of head excessively rough, 1 to 3 only 
on each scute along the ridges; sides of snout convex____spinifer. 
@ Under surface of the head wholly devoid of scales. 

ad’. Lateral spinules on seales about three-fourths as large as those on 
the median keel; first dorsal fin black at base, becoming silvery 
LTS ea ys a a ae a Ee ES aratrum. 
dad, Lateral spinules on scales much smaller than those on the median 

keel; first dorsal fin uniformly colored. 
e*. Orbit smaller, 2.0 in snout, two-thirds postorbital length of head. 
f*. Spination of scales weaker, the lateral rows very weak, with 
many small spinules; total number of series, 3 to 13 on each 
SiCar ee ae Se 2 aa a EE ee ee doryssus. 
/?. Spination of scales much stronger than in C. doryssus, the 
lateral series especially with fewer and stronger spinules; 


total number of series, 3 to 5 on each seale_____________ occa, 
e*. Orbit larger, 1.5 to 1.8 in snout, about equal to postorbital length 
Of head aes ie Se ee ee a a ee eee talismani.? 


QUINCUNCIA, new subgenus. 


Ty pe-species.—C oelorhynchus argentatus Smith and Radcliffe. 

This group includes, in addition to the type-species, two others de- 
scribed in this report—C. guincunciatus and C. thompsoni. These 
three species belong to the fauna of the Philippine Islands and the 
adjacent region to the southward; they are closely related to each 
other, and may be readily distinguished from all other members 
of the genus by the arrangement of the spinules on the scales in 
quincunx order (;-:) (not rising as serrulations along parallel 
or divergent carinae). The cardiform teeth of the upper jaw form 
a narrow band; the mandibular teeth are in two series, irregular 
anteriorly, in the type species, while in the two other species the two 
series become so irregular toward the symphysis that they form a 
narrow band. The anus is located far behind the head, immediately 
before the anal fin, and is not preceded by a naked fossa. The 
gland-like organ in the abdominal body wall is dilated at both ends 
—posteriorly just in advance of the anus, anteriorly in advance of 
the ventrals; this anterior lobe is supported, in the cavity that sur- 
rounds it, by a slender rod of cartilage connected with the posterior 
arm of the pubic bone. 

The relationships of this natural group and of its species are indi- 
cated in the preceding analytical key. There now follows a detailed 
description of each form. | 


= —— tet — — 


1The validity and position of this form are open to question. 
2 Coelorhynchus vaillanti Roule (1916) is a synonym of O. talismani. 
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Coelorhynchus argentatus SMirH and RADCLIFFE, Proc. U. S. Nat. Mus., 
48, Sept. 27, 1912, 


21. COELORHYNCHUS ARGENTATUS Smith and Radcliffe. 


p. 187, pl. 31, fig. 1 


433 


vol. 


Coelorhynchus acus WEBER, Fische der Siboga-Expedition, May, 1913, p. 160. 


List of stations. 


| | | 
Depth | Bottom | Number 
pee moss) Locality. in tempera- | of speci- 
station. | |fathoms.| ture. mens. 
| | 
Chinaioea Onesoubhenn lZOMls 5 sss aoe epee ea eeee See AD ies te 1 
yo) il ees Lorestan tm cee teat sate isa relate we eran nse) ne ona witto, = 173 EG) 1 
Boles ROnmorthernMindanaos tease seeese ee) tose: eee ee ee ee 175 54.3 3 
DOL a |adancic ce a ee nine Etec ee ns Se meee Saceae eee 169 54.3 | ib 
GARE) |S SAECO ORB Bo Sane 6 aeeae NCO REe BEE Oe REC HBEC SSS See ier: aeaane nee 200 54 1 
5255 | Gulf of Daya Mindanao aves suse ste snoe ce ooce eee panes 00") SeeSeeeeee 1 
Bini vil Otriaiig OL TOLONe Seca Me scans Ag he ae en eS 161 57.4 5 
5172 | do é Skins Sees sce 12 
| 4 tS ceereees 33 
200 54 1 
| 244 52.5 1 
! 


1The type specimen is one of the two from station 5172. 


Inasmuch as both the description and figure given by Weber 
agree exactly with this species, it is evident that Weber’s reference ' 
of his C. acus to C. commutabilis Smith and Radcliffe, a wholly dif- 
ferent species, can not be confirmed. 

For the purpose of close comparison with the next two species, a 
detailed description has been prepared of C’. argentatus. It is based 
upon the type-specimen, 143 mm. long to the anus, but is supple- 
mented by measurements and counts of 13 other specimens ranging 
from 61 to 120 mm. long to anus. 

Fin-rays—first dorsal, II, 9 (8 to 10); pectorals, 15-14 (14 to 
20); ventrals, 7. 

The dorsal contour is scarcely elevated at the origin of the first 
dorsal; before that point the outline is evenly convex; the ventral 
contour is gently curved. The body varies from robust to slender, 
the greatest depth being contained 1.68 (1.7 to 2.4) times in the 
head; the greatest width of the body, across the pectoral bases, 2.55 
(2.4 to 3.0) times. 

The tip of the snout is comparatively rather blunt. The dorsal 
margin’ of the snout is nearly straight; the lateral margins are 
slightly concave immediately behind the tip, but thence nearly 
straight to the more or less prominent anterolateral angles. The 
tip of the snout is on a horizontal passing slightly below (sometimes 
through) the lower orbital margin. Preocular length of snout in 
head, 2.8 (2.4 to 2.7); preoral length, 3.8 (2.9 to 3.6); width of 
snout opposite front of orbits, 3.66 (8.3 to 3.7); width at antero- 
lateral angles, 1.0 (to 1.3) in the distance anterior to that point. 
The occipital ridges converge from both ends toward their middle, 


1Fische der Siboga—Wxpedition, May, 1913, p. 671. 
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where the least distance between them is contained 3.1 (2.6 to 3.4) 
times in the interorbital width; posteriorly the ridges grade “ into a 
shallow, scaleless groove which is continuous with the lateral line ”— 
a condition indicated in Weber’s figure of his C. aeus. The postor- 
bital ridge is curved slightly downward behind the ridge of the 
preopercle. The infraorbital ridge is less prominent than in any 
other species examined, with the single exception of C. (Abyssicola) 
macrochir. 'The lower angle of the subopercle is obtusely angu- 
lated, but without the prominent sharp flap diagnostic of the sub- 
genera Paramacrurus, Oxymacrurus, and Oxygadus. The length of 
the orbit is contained 4.2 (3.7 to 4.25) times in the head, 1.4 (1.4 to 
1.75) times in the snout, 1.7 (1.3 to 1.6) times in the postorbital. 
The interorbital width, least above the front of the pupil, is about 
equal to the orbital length, being contained 1.7 (1.4 to 1.6) times in 
the postorbital. The maxillary extends from below the middle of the 
large nasal fossa backward to beyond the vertical from the hind 
margin of the orbit; the length of the upper jaw is contained 2.8 
times in the head in the type, from 2.9 to 3.3 times in the smaller 
specimens. Length of the slender barbel, 3.75 (2.6 to 4.2) in post- 
orbital. 

The premaxillary teeth are cardiform and are disposed in a 
narrow band. The mandibular teeth are in two series, which be- 
come a little irregular in large specimens; the inner of the two 
series is enlarged. 

The sensory canal system of the head is well developed. Be- 
tween the occipital and the postorbital ridges there is a spacious 
cavity, on the bottom of which large sense organs are located. 
Each of these organs hes on a scale-like neuromastic bone, the 
two ends of which rise upward and outward as slender curved 
rods, arching toward each other, and supporting the skin which 
forms the roof of the sensory cavity. Where the cavity becomes 
shallow posteriorly, behind the ridge of the pectoral girdle, its 
floor is covered by two scales or scale-like bones similar to those 
described by us in Bathygadus and Hymenocephalus.1 Their simi- 
larity to the structure just described is greatly increased by the 
presence in each of slender rods passing outward to the skin. 
These two scales or scale-like bones are of irregular outline, being 
convex behind; the anterior of the two is imbricate over the second, 
which in turn is imbricate over the normal scales. The skin lying 
over these plates is covered with small scales, which are separated 
by a narrow scaleless groove from the adjacent scales of the body, 
over which the posterior plate just described is imbricate. The 
cavity in which these neuromastic bones le is connected by a fora- 
men with the cavity immediately behind the orbit, and with the 


1Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 149, 186. 
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superior rostral sensory canal by means of a foramen, which is 
roofed over by a bony arch forming the anterior part of the oc- 
cipital ridge. From the upper edge of the high median rostral 
crest of each side there branches off a slender horizontal rod, which 
supports the skin over a large sense organ. 

The position of the anus is more posterior than in other species; 
its distance from the base of the ventral fin, 1.95 (1.8 to 2.3) in 
head; its distance from the isthmus, 1.16 (1.15 to 1.32). The dis- 
tance between the base of the outer ventral ray and the isthmus 
is contained 2.7 (to 3.0) times in the head. 

A highly differentiated organ, of problematic function, lies in 
the body wall on the midabdominal line. It is probably homolo- 
gous to, but more complicated than, similar structures which we 
have described in Coelorhynchus and in other genera. As we have 
found this organ with skeletal support only in this subgenus (Qwin- 
cuncia), its structure is probably diagnostic of the group. A de- 
scription of this organ follows. A black superficial streak extends 
forward from the anus, at each end dilated into an area in which 
the scales are much reduced in size. The distance between the ante- 
rior end of this black streak and the isthmus is a little greater than 
half the orbital length. Immediately above this streak, between 
the ventral ends of the lateral muscles, there is located the organ 
being described. It consists of a stand of soft tissue, more or less 
pigmented on its ventral (or outer) surface, firmly united with 
the peritoneum, and expanded at each end into a depressed dilation. 
The posterior ane is bilobed, being divided by the anus. The thick 
anterior dilation is roughly triangular in outline, with a convex 
anterior edge. It lies within a cavity, and is supported in a strik- 
ingly peculiar manner by a cartilaginous rod in close connection 
with the pelvic girdle. The posterior arm of this bone is a poorly 
ossified plate, which by meeting its fellow at the median line, forms 
a brace directly between the ventral bases. From the anteromedian 
angle of each of these posterior limbs a cylindrical rod of cartilagi- 
nous tissue extends forward to the sides of the anterior dilation, 
from which it extends dorsad, meeting its fellow in a wide arch, 
the apex of which is bound to the well ossified anterior arms of 
the public bone, where these meet at the median line. 

Nine pyloric caeca, much shorter than the orbit, were counted in 
one specimen. 

Shrimp-like crustaceans were found in the stomachs of two speci- 
mens. 

The lateral line gently rises anteriorly to form a long, low curve, 
the chord of which is about as long as the distance between the anus 
and the isthmus. The thin scales are armed with short, stout, sub- 
erect spinules, which are arranged in quincunx order (occasionally 
showing a tendency to align themselves to form parallel or divergent 
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series). There are five or six rows of scales between the origin of 
the second dorsal fin and the lateral line series. 

The scales on the head are in general quite similar to those of the 
body, but the spinules on them are stronger and more nearly erect. 
The spinules along the weak ridges of the head are often arranged 
in strongly divergent series, and are comparatively little strength- 
ened. The dorsoterminal rostral plate is poorly developed, being 
scarcely produced in the larger specimens. The scales along the in- 
fraorbital ridge are flat; only along the ventral margins of these 
scales are the spinules strengthened; these ridge scales are in a single 
series before the middle of the eye, but are in two series posteriorly. 
The median rostral ridge is covered by quadrate scales in a series 
continued backward almost to the median occipital scute; this median 
series is flanked on each side by a single series of scales. The occipi- 
tal scute is preceded by a partly scaled area, and is immediately fol- 
lowed by a similarly strengthened scale. The large and irregular 
scales between the occipital and the postorbital ridges cover the sen- 
sory canal already described; this area is well defined, and is con- 
tinued backward to below the origin of the first dorsal fin, being 
confined to the region below the scaleless groove continuous with the 
lateral line (the scales in the posterior portion of the area are of 
decreased size). Only a few weakly spinous or smooth scales are 
present on the lower part of the nasal fossa, and between the orbit 
and the infraorbital ridge; the anterolateral region of the snout is 
largely naked; the ind eneide of the head is wholly scaleless, includ- 
ing the bremeinaeeoal membranes, but excluding a_ well-defined 
and highly diagnostic crescent- ered area just below and within the 
anterolateral margins of the snout. 

The base of the first dorsal fin is contained 1.4 (to 1.05) times 
in the interval between the two dorsals, and 2.0 (to 1.6) times in 
the postorbital length of the head. The anterior rays of the second 
dorsal fin are very short. The origin of the anal fin is behind that 
of the second dorsal, and also (with few exceptions) behind the 
end of the pectoral. The ventral fin never reaches the anus excepi 
in very young individuals. Length of the fin rays in the head 
(in specimens exclusive of the type)—second dorsal spine, 1.95 to 
2.5; pectoral fin, 2.2 to 2.9; outer ventral ray, 2.6 to 3.3; inner 
ventral rays, 3.3 to 4.2. 

Coloration in alcohol.—The body, especially in the young, is 
marked by dark mottling on the trunk and by numerous dark 
vertical bars on the tail. The ventral portion of the branchiostegal 
membrane is jet black; the gular membrane is crossed by numerous 
fine black lines on minute ridges, between which the silvery ground 
color is prominent. This type of coloration is not to be confused 
with the true striations of Hymenocephalus, for in that genus 
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both types are sometimes found together on the gular membrane 
(see descriptions of the species of Hymenocephalus). The surface 
over the pectoral girdle, where covered by the gill covers, is largely 
silvery, but'is dark in front of the pectoral fin. The lining of 
the buccal cavity, in strong contrast to its color in most species, 
is whitish; the lining of the branchial cavity is whitish over the 
hyoid arch, but brown elsewhere, shading to black just within the 
abrupt and narrow white margin along the branchiostegal and 
opercular membranes. _The parietal peritoneum is for the most 
part dark purplish brown, underlain with silvery, but is whitish 
along each side of the ridge formed by the organ already described. 
The opercles show silvery and bronzy reflections. The region of 
the occiput is blackish. The eye-ball is blackish dorsally, silvery 
ventrally; the pupil is surrounded by a very narrow silvery ring; 
the iris is more or less yellowish, but without a well-defined yellow 
ring as in @. (Abyssicola) macrochir. The bases of the first dorsal 
and the paired fins are blackish, as are also the tips of the ventral 
rays. 

In the larger specimens the striking silvery color of the sides 
is bounded above by a dark streak along the tail. 

In a young specimen, measuring only 24 mm. to the anus, the 
abdomen is whitish, excepting the dark streak along the mid-ventral 
line; the branchiostegal membranes are light, with dark specks; 
the gular membrane is light brown, without the dark transverse 
streaks (these are already apparent in a specimen 32 mm. long 
to the anus); and the fins lack their blackish bases. Small speci- 
mens differ also in their proportions from larger ones, as the fol- 
lowing table shows. 


Table of measurements in hundredths of length to anus. 
{ 


® Type. 
AN DOLLOSS SUAULOM. aot ose eae So ae eee wot le ae esl pate 5118 5135 | 5545 
Motalens pow mamas aes eet 4. ee pee | BRL taal Ie aeeeeerete ecatercac 
eH e UN EOMANUS aI Mines eee te ey sone a : 92 66. 6 24 
WWenetinvo fh en decree som tects eters onan ys ae yay ene : j 675 Gis! 71 
WETS UNMOMOnDLL Eee see eee es ek et a ee ee : | 17 17.3 | 22 
Length of posterbital..............-. Ese cee ae osioe : 24.5 23° | 24 
Waothyofinterorbital. Sales ashe eee ‘ : ily 16 20 
WadTOnSubonbiteleac.. i: ie reel are ta see cer ; ay 8 7.3 | 9 
Orbit to preopercle.......... 35. A ep ee See ; 13 | 27 28 | 27 
ena GUSMOULs = sh. =. she eae CR ee ae Oe : 27.2 27.2) 27.5 
enethvotmeaxillany ste ee Mo ue ese ne | Aan ee ce 6 | 21 20.6 22 
Wepthtommodyees eels ee ese sccm Seo LE ee aoe : Dana 37 32 33 
Wadthrofibodiyessssaef 31.3 ye5 se bk E 4 | 26 23.3 | 23 
FATT SHU ONVO DUA ooo rate ose ae bie ae ae 3 | 34 34 32 
Wentraltionsthimus $35 35985 4a. 23.3 23 24 
Length of first dorsa! base...........- : 13.3 123 14 
Length of interdorsal space 18 18.6 17 
Eength of pectoral fines: 22.22. 2:-..2.-2 26 26 29 
Menethy Oomtersventral rays... aise cs uc cos wee Sloe mae hee 23.5 22 2One ase eaten 
Weneth olsecondaventralray,a. oncis. osesecewecee = talceosceoeee 17.6 | 17 SOP a See sae stos< 
aatO, 


1 A pseudocaudal developed. 


(argentatus, in reference to the silvery coloration.) 
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22. COELORHYNCHUS QUINCUNCIATUS, new species. 


Type-specimen.—Cat. No. 78213, U.S.N.M., a mature female 237 
mm. long to end of a pseudocaudal of 7 rays, or 93.3 mm. to anus: 
from Albatross station 5392, between Samar and Masbate, in 135 
fathoms. 

List of paratypes. 


Depth | Bottom | Number 
gear Locality. in tempera- | of speci- 
as Z fathoms. ture. mens. 


5121/3)" OF east:coastio£ Mindoro scot a. eee eee eee eee 
5392 | Between Samar and Masbate 
3O90 eee ee do 
ips dal peer GOSS See ac eee ee Rene pai re Be eet ae 
5412 | Between Cebu and Bohol 
5454 | Off southeastern Luzon 


oh 


ete 


ys- 


This species is not recorded at depths so great as are C. argentatus 
(318 fathoms) and @. thompsoni (200 fathoms). : 

In the description which “follows, those measurements and counts 
included in the parentheses after each measurement or count of the 
type, were taken on paratypes 60 to 77 mm. long to anus. When 
markedly different, there are added, separately, the measurements 
of three smaller specimens, 50 iG 57 mm. long to anus. 

Fin-rays—first dorsal, II, 9 (or II, 10); pectorals, 16 (to 18); 
ventrals, 7. 

The greatest depth of the body is contained 2.1 (1.85 to 2.3) times 
in the head; the greatest width, across the pectoral bases, 3.0 (2.5 to 
3.3) times. The dorsal contour is slightly concave on the snout and 
weakly convex between the snout and the first dorsal. The snout 
closely resembles that of C. argentatus; it has a slightly acuminate 
tip, which is on a horizontal passing below (or through) the lower 
margin of the pupil. The proportions of the snout follow: preocular 
length, 2.4 (2.3 to 2.55) in head; preoral length, 3.15 (2.8 to 3.3) ; 
width of snout at front of orbits, 3.5 (3.33 to 3.5); width across 
snout at anterolateral angles, 1.2 (1.1 to 1.3) in the distance anterior 
to the angle. The occipital ridges diverge strongly toward both 
ends: the least distance between them is contained 3.0 (2.9 to3.8) times 
in the interorbital; the ridge is followed by a naked groove which 
bounds above that area of scales which covers the large sensory canal 
anterior to the origin of the lateral line. The postorbital ridge 
curves slightly downward behind the preopercular angle. Length of 
the orbit in the type-specimen (93.3 mm. to anus), 4.65 in head, 1.9 in 
snout, 1.7 in posterbital; orbit in specimens 60 to 77 mm, to anus, 
4.0 Pa 4, 15 in head, 1.65 to 1.75 in snout, 1.35 to 1.5 in postorbital ; 
orbit in paratypes from 50 to 57 mm. to anus, 3.9 in head, 1.6 in 
snout, 1.3 in postorbital. The least interorbital width fotene to 
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the front of the pupil) is about equal to the orbital diameter, being 
contained 1.6 {1.8 to 1.5) times in the postorbital. The least sub- 
orbital width is contained 3.1 times in the postorbital (2.9 to 3.2 
times in paratypes from 60 to 77 mm. to anus; 2.7 to 2.85 times in- 
paratypes from 50 to 57 mm. to anus). The upper jaw extends from 
below the middle of the nasal fossa backward nearly to the vertical 
from the posterior margin of the orbit; length of upper jaw, 3.3 
(3.4 to 3.7) in head. The barbel is slender; its free length is con- 
tained 2.6 (2.3 to 3.3) times in the postorbital. 

The cardiform teeth of the upper jaw form a band, the outer series 
of which is sometimes enlarged. The mandibular teeth form two 
series laterally, of which the outer series is irregular; anteriorly, 
near the symphysis, the teeth are so irregularly arranged as to form 
a narrow band. 


Fic. 7—COELORHYNCHUS QUINCUNCIATUS. ‘TYPE. 


The characters of the sensory canals and of the structures con- 
nected with them, are essentially similar to those described for C. 
argentatus, 

The anus is located immediately before the anal fin; the distance 
from its center to the base of the outer ventral ray is contained 2.4 
(2.5 to 3.2) times in the head; its distance from the isthmus, 1.32 (1.4 
to 1.6) times. The distance between the base of the ventral and 
the isthmus is contained 2.8 (2.85 to 3.27) times in the head. 

The gland-like body lying in the body wall, along the midventral 
line, has the peculiar structure that it also possesses in the last 
species—the anterior dilation is supported by a slender rod connected 
with the pubic bore. 

Pyloric caeca, 8 to 11 (4 specimens). 

Several specimens contained crustacea of various groups in their 
stomachs, but one contained a Myctophid fish, probably A/yctophum, 
belonging to the silvery pigmented or surface-pelagic type. 

The lateral line rises anteriorly to form a long, even curve. The 
scales are relatively large, in but four rows between the lateral line 
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series and the front of the second dorsal. The scales are rather 
thin, and are thickly beset with short slender spinules, which are 
directed outward and backward, and are arranged in definite quin- 
cunx order, except on and near the head, where they fall into 
very widely divergent rows. The scales of the head bear weak 
spinules, which are smaller than those of C. argentatus; those on 
the ridges of the head are little strengthened. Instead of being 
followed by a single median scute, as in C. argentatus, the occipi- 
tal scute is preceded on each side by a similar scale. The squa- 
mation of the head is more complete than in (. argentatus: the 
anterolateral region of the snout is largely scaled, leaving only a 
narrow scaleless groove adjoining the series of scales which bounds 
the median rostral series on each side; the under surface of the head 
is wholly scaled, including the rami of the mandibles, and exclud- 
ing only the lips and the gular and branchiostegal membranes. 
In other respects the squamation of the head is the same as in 
C. argentatus. 

The length of the first dorsal base is contained 1.2 (0.75 to 1.3) 
times in the interdorsal space, 1.8 (1.5 to 1.9) times in the postorbital. 
The anterior rays of the second dorsal fin are very short. The origin 
of the anal is slightly behind (or slightly before) the vertical from 
the origin of the second dorsal. Length of fin-rays in the head 
(in paratypes): second dorsal spine, 2.1; pectoral fin, 2.4 to 2.65; 
outer ventral ray, 3.0 (3.2 in type), sometimes reaching anus; inner 
ventral rays, 3.75 to 4.2. 

Coloration in alcohol—The dark markings of the body consist 
anteriorly of weakly ocellated dorsal saddles, and posteriorly of 
dark bars; a dark blotch is located on the lateral line below the first 
dorsal. The sides of the body and head are silvery, but there is a 
dark blotch on the opercles. The gular membrane is punctulate, 
with but traces of the cross striae or black ridges characteristic of 
this region in (. argentatus; the branchiostegal membrane is black 
ventrally, and blackish or dusky laterally. The skin over the pec- 
toral girdle is mostly silvery, but becomes abruptly dark brown over 
the anterior face of the girdle before the pectoral fin. The buccal 
cavity is lined with whitish; the walls of the branchial cavity are 
dusky (except over the hyoid arches, where they are whitish), be- 
coming blackish posteriorly, but with an abrupt whitish margin 
along the edge of the opercular and branchiostegal membranes. The 
parietal peritoneum is brownish black, underlain with silvery; it is 
sometimes whitish over the posterior portion of that organ which 
lies in the body wall before the anus. This organ is superficially 
covered by a black streak, with an anterior dilation between the 
ventral fins and the isthmus and a posterior dilation in front of the 
anus. From each side of these dilations a diffused darker area 
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spreads out. The region immediately around the base of the first 
dorsal, the axillary region of the pectoral, and the dorsal spine, are 
all black; the ventrals are sometimes blackish near their bases, and 
near the tips of their rays; elsewhere the fins are light dusky. 

C. quincunciatus differs quite widely from C’.. argentatus, although 
the two species obviously belong to the same group. The scales are 
larger in guincunciatus, being in but four, instead of five or six, rows 
between the lateral line series and the origin of the second dorsal 
fin; the underside of the head is completely scaled, instead of being 
wholly scaleless, except for a definite small anterolateral patch; the 
anterolateral region of the snout above is almost wholly scaled, in- 
stead of being mostly naked; the spinules on the scales of the head 
are weaker; the gular membrane is punctate, rather than trans- 
versely striate; the anus is located farther forward, its distance 
from the ventral fin being contained 2.4 to 3.2 times in the head 
(rather than from 1.8 to 2.3 times) ; its distance from the isthmus is 
contained from 1.32 to 1.6 times in the head (rather than from 1.15 
to 1.32 times); the barbel is usually longer, being contained from 
2.3 to 3.0, instead of from 2.6 to 4.2 times in the postorbital; the snout 
is usually longer, its preoral length being contained 2.3 to 2.55 times 
in the length of the head, instead of from 2.4 to 2.8 times. C. guin- 
cunciatus appears to be intermediate in its relationships between the 
preceding species, C. argentatus, and the one next to be described, 
C. thompsoni. An analysis of the three species is given in the key, 
and another after the description of C. thompsoni. Of the three 
forms, C. argentatus apparently attains the largest size. 


Table of measurements in hundredths of length to anus. 


Type. Paratypes. 
PANU GLOSS Sta OW ee eee one et en ee 5392 5121 5121 5396 5412 5497 
otalulengihy imemMimMy = fae Secs see ene 1 237 225 194 1 182 1188 147 
Length tovdnus in’mm2.22.2-.22.2.-.2-2. 93. 3 77 68 72 70. 5 50 
Meng throisheadsen. ston ce Mtenaee ine ocean 71 71 68 72 73 76 5 
ene ibnote Orbiter: ssaeccee see oe een ee eee 16 17 18 19 18 21 
Postorbital length of head..............-.. 26. 5 24 24 26 26.5 26 
IMWidthrofumterorbitall ss s22)-- ees 16.5 18 18.5 18 17D 20 
Widthiofesuborbital: 52.5 222-252 22 Se5 22 8 9 8 8 9.5 9.5 
ORDIT WO sPLEOPerCles nics 2 ice see eee eee 28 27 26 28 28 | 29 
HWene thoi snolitiee slo. =k sao ak Soe eee 30 30.5 31 29 31 32 
Wenethofupper jaws. +222 22s eee 21.5 22 20.5 21 20 21.5 
WepenvO body ste< yess. cies -ceeeeee 34 37 38 35 34 37 
WAG GIOL DOU ae cats sas = 2s 2c eee 24 27 DON | ae Peeks PBS || 20 
Anus to ventral....... Be a SS od pee 30 28 28 24 26 26 
Wentralto wihimus e212. 10000028 gee 26 923 | 26 25 | 26 
Length of first dorsal base................ 15 14 14 i835) ile ets) 15 
Length of interdorsal space..........._... 18 15 16 15 18 12.5 
ens thvorssecond dorsallspine: eee Ce Me el i OA Ao lease ee ae 33 
Menpihvorpectoraltitia: sos. 0 02. A Eee en DTG et etek ays, ay area he 28 31 
Length of outer ventrai ray..:............ Ta ey Pearse | Sener Ie RUE UN Me ee Ce a eee 


1A pseudocaudal developed. 


(quincunciatus, in reference to the quincunx arrangement of the 
spinules on the scales.) 
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23. COELORHYNCHUS THOMPSONI, new species. 


Ty pe-specimen.—Cat. No. 78214, U.S.N.M., a mature female 106 
mm. long to anus, dredged at Albatross station 5363, ata depth of 180 
fathoms, in Balayan Bay, on the southwest coast of Luzon. 

Four other specimens were obtained: 


: Bottom | Number 
Albatross 3 | Depth in ‘ 

att Locality. : tempera-| of speci- 
station. fathoms. ane ens 

° 

5110:| ‘China: Séa, of southern bnz0n- os. ohne eee oe oe eee 135 59. 0 1 

5118 | Verde Island Passage, Luzon............- Sake ot ersodes baaee Soe hd Beene ate 1 

5518 | Off northern Mindanao.......- Rae ee oe se | 200 54.0 2 


The two specimens from station 5518 show certain differences 
from the typical specimens, and are referred with some doubt to 
the same species. It is of interest to note in this connection that 
all of the 14 specimens of the preceding species, C. quincunciatus, 
were dredged at six stations among the islands between the locatities 
at which typical and aberrant specimens of C. thompsoni were ob- 
tained. The aberrant specimens differ in the rougher spination 
of the scales, in the fewer pyloric caeca (14 instead of 22), and in 
the shghtly narrower interorbital and suborbital. 

Fin-rays—first dorsal, IT, 9; pectorals, 15-16 (17 or 18); ven- 
trals, 7. 

Greatest depth of body, 2.2 (2.3 to 2.4) in head; width across pec- 
toral bases, 3.3 (3.8 to 3.7). The sides of the snout gradually con- 
verge forward toward the very sharply acuminate tip, which, 
higher than in C. argentatus or C. quincunciatus, lies on a horizon- 
tal passing through the eye above the lower margin of the pupil. 
The greater convexity of the dorsal outline of the snout, together 
with other characters, renders the physiognomy of this species very 
different from that of C. argentatus and C. quincunciatus, which 
are quite similar in their general appearance. The preocular length 
of the snout is contained 2.2 (2.1 to 2.15) times in the head; preoral 
length, 2.35 (2.23 to 2.8); width of snout at front of orbits, 3.5 
(3.5 to 3.6); width of snout at anterolateral angles (a point below 
the front of the nasal fossa), 1.5 (1.4 to 1.55) in the distance 
anterior to that point (in other words, in the ethmoid region of the 
infraorbital ridge). The occipital ridges diverge strongly anteri- 
orly, but weakly posteriorly; the least distance between them is 
contained 2.4 (2.5 to 2.65) times in the interorbital width; from 
their terminations on each side a scaleless groove extends back- 
ward to the lateral line. The sharp postorbital ridge curves slightly 
downward behind the preopercular ridge; the subopercular angle 


i i 
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is obtusely pointed. The orbit is conspicuously larger than in C. 
argentatus or C’. quincunciatus; its length is contained 3.9 (3.85 
to 4.15) times in the head, 1.8 (1.8 to 1.95) times in the snout, 
1.15 (1.05 to 1.2) times in the postorbital. The least interorbital 
width is greater than in the other species of the subgenus, it is a 
little less than the orbital length, and is contained 1.3 (1.23 to 1.4) 
times in the postorbital. The suborbital also averages wider, being 
contained 2.6 (2.5 to 3.0) times in the postorbital. The short upper 
jaw extends backward from below the posterior nostril not so far 
as the vertical from hind margin of the orbit; its length is contained 
4.05 (4.2 to 4.35) times in the head. The barbel is short, being 
contained 4.4 (8.4 to 4.6) times in the postorbital. The cardiform 
teeth of the premaxillary are in a narrow band; those of the lower 


Fig. 8.—CoELORHYNCHUS THOMPSONI. TYPE. 


jaw, in two irregular series on the sides posteriorly, become so 
crowded near the symphysis as to form a narrow band. 

The anus is located immediately in advance of the origin of the 
anal fin, somewhat farther forward than in C. quincunciatus, and 
much farther forward than in argentatus,; it lies below the posterior 
half of the interdorsal space; the distance from the center of the 
anus to the base of the outer ventral ray is contained 2.7 (2.9 to 3.5) 
times in the head; the distance between the ventral fin and the 
isthmus (at the front of the scaled area), 1s contained 3.3 (3.6 to 3.85) 
times in the head; the total distance, from the anus to the isthmus, 
1.6 (1.65 to 2.0) times. As in argentatus and quincunciatus, the 
anterior lobe of the gland-like body in the abdominal wall is sup- 
ported by a slender rod connected with the joined ends of the two 
pairs of-arms of the pubic bones. 

Pyloric caeca—14 in 2 specimens (stations 5110 and 5118) ; 22 in 2 
specimens (station 5518); 9 were counted in a specimen of argen- 
tatus, and 8 to 11 were counted in 4 specimens of guincunciatus. 
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One of the specimens from station 5518 contained in its stomach 
one of the horny jaws (1 cm. long) of some cephalopod. 

The lateral line courses along a low curve anteriorly. The large 
scales are in but four series between the lateral line and the origin of 
the second dorsal fin; they are covered with small suberect spinules, 
arranged in quincunx over most of the body, but aligned, more or 
less definitely, into strongly divergent series anteriorly, especially 
on the head. The scale characters of the species agree with those 
of quincunciatus in contrast with those of argentatus,; the median 
occipital scute is preceded by a similar scale on each side; a narrow 
scaleless groove extends backward along the upper surface of the 
snout just outside the series of scales bounding the median rostral 
series. The under surface of the head is completely scaled, with the 
exception of the gular and branchiostegal membranes, and of the 
rami of the mandibles, which have only a few scales posteriorly 
(the rami are completely scaled in C. quincunciatus). 

Fin measurements of specimens from southern Luzon—length of 
first dorsal base 1.2 (1.0 to 1.35) in the interval between the dorsal 
fins, 1.8 (1.65 to 1.9) in the length of the head behind the orbit; 
length of pectoral fin, 3.05 and 3.3 in the head (two specimens) ; 
outer ventral rays, 4.8 (one specimen) ; second ventral ray, 5.1 (one). 

Fin measurements of specimens from station 5518—first dorsal 
base, 0.9 and 1.2 interdorsal, 1.65 and 2.0 in postorbital; outer ventral 
ray, 3.6 (one specimen) ; second ventral ray, 4.65 (one). 

The origin of the anal fin is slightly before (or directly below) 
that of the second dorsal. 

The dark markings of the young become indistinct in the adult. 
In the specimen 150 mm. long there are several dark dorsal saddles 
anteriorly—one just before the first dorsal fin, another below that 
fin, a third below the posterior part of the interdorsal space and the 
anterior end of the second dorsal fin, and two posterior to these; of 
these saddles the penultimate and the one under the first dorsal ex- 
tend a short distance below the lateral line. Posteriorly the tail is 
crossed by dark vertical bars about as wide as the interspaces between 
them. The occipital region is dusky. The silvery area covers the 
sides of the head, the trunk below the lateral line, and the median 
third of the sides of the tail. The belly is dusky between the ventral 
fins and the isthmus and about the anus, from which region a black 
streak extends forward to an anterior elliptical dilation covering the 
eland-like organ in the body wall. The axil of the pectoral is black. 
The snout is dark along its margins and mid-dorsal line, and dusky 
below. The concealed region about the tip of the premaxillaries is 
dark; the inner wall of the sensory cavity just above the ventral 
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margin of the suborbital region, is dark, showing through the thin 
outer wall of the cavity; the rami of the mandibles are dark. The 
gular membrane has a ground color of silvery white, especially on the 
sides where covered by the mandibular rami, but is darkened by 
punctulations or a diffused dark expansion of the chromatophores. 
The branchiostegal membranes are dusky ventrally, but, together 
with the opercular membranes, are margined with light on their sides, 
just behind the submarginal blackish area of the branchial cavity, 
which shows through the opercles to the exterior; the roof of the 
branchial cavity is dark; the walls of the buccal cavity are light; 
the parietal peritoneum is blackish, underlain with silvery. The 
vertical fins and the pectoral are dusky; the dorsal spine is blackish; 
the ventral fin rays are ight, with dusky tips and dusky bases in 
some specimens. 

C. thompsoni differs from C. argentatus in much the same manner 
that C. guincunciatus does; the scales are larger, being in but four 
series, instead of five or six, between the lateral line and the origin 
of the second dorsal fin; the underside of the head,! and the antero- 
lateral region of the snout above, are scaled, instead of being mostly 
naked; and the gular membrane is punctate, rather than transversely 
striate. From both of the other species (. thompsoni differs in the 
more posterior position of the front of the premaxillaries, which lie 
below the posterior nostril, instead of below the middle of the large 
nasal fossa. Further differences between C. thompsoni and C. quin- 
cunciatus consist chiefly in the various proportions. These differ- 
ences are tabulated in the following comparison; further differences 
between thompsoni and argentatus are also indicated. 


Comparative table. showing the differences in certain proportions between the 
species of the subgenus Quincuncia. 


C. argentatus. | C.quincunciatus.| C. thompsoni. 
MMS tO basejot vembralimihead. 45.2 oc: <<< ccceana-co-s 158) Ole 2.4 to3.2 2 TeaitO1se 
PRMUSHORStM MAS iin heads awe ame oe ee RE ey 1.15 to 1.32 1.32 to 1.6 1.6 to2.0 
Preocular length of snout in head._.................-.-- 2.4 to 2.8 2.3 to 2.55 2.1 to 2.2 
Preoriiengih ofsnouhimheades.-- 22.2) leon ese 2.9 to3.8 2.8 to 3.3 2. 22 to 2.35 
Width of snout at anterolateral angles in distance anterior] 

UELGT Cts See ape oth nee eins SR BREF RENIN BK ee 1.0 to1.3 ey COS 1.4 to 1.55 
OrpuiAmesMo te teste eee 18 Wee URC i en 20 sae 1a GOle75, 1.6 to1.9 1.8 to 1.95 
OROUPIDEDOSLON Dital soe ce ales ERE ty NN a ea lea, bOrlert ro bona 1.05 to 1.2 
IMteraroiialnmupostOnbubal ="... cana aye yan 1.4 to1.7 1 tot 1. 23 to 1.4 
Suiborbitalinipostorpi tal se 28 Oe ee a ae 2.9 to3.4 Zot tOvdsl 2.5 to3.0 
Distance between occipital ridges in interorbital....._.. 2.6 to3.4 2.9 t03.3 2.4 to 2.65 
Wy HE weay Thal Juve G Fe eae Seen eas 9 OL oN UGE eS tease oa 2.8 to3.3 Boor wOlo. t 4.05 to 4.35 
Pectoral fin in head.. 2.2 to 2.9 2.4 to 2.65 3.05 to 3.3 
Outer ventral ray...... 2.6 to3.3 3.0 to 3.2 3.6 to4.3 
Second) ventral ray-22.c44). 6 sca So. 3.3 to4.2 3.75 to 4. 2 4.65 to 5.1 
Barbe] in postorbital 2.6 to 4.2 2.3 to3.0 3.4 to 4.6 


1 With the exception of the mandibular rami, which are nearly naked in thompsoni, 
but scaled in qwincunciatus. 
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Table of measurements in hundredths of length to anus. 


Type. Paratypes. 

Albatross station ..20c--2--<c-- Pan aacet a setviac terete ante wena sales eae eee 5363 5118 5110 
Total length an smim ss hee. poe aoa Pe eee aa ee ce eee 206+ 1176 150 
Length’ toanus in Mme. 3222-2 eee one ea aie tae eles eee cee eae 106 77 57 
Length of head: ....---<..--- ic iaius ane aeh a alee cma Br, 0 ct aes Ao eee 72 75 80 
Length Of Orbiter eee end Se ete ee oe ae 19 18.5 20.5 
Postorbital length fot head sec. yeah timap: facta! 5 Som eaten ence ee ake ee 21.5 22 21.5 
Width of interorbitals. - 5.2.25 222 ys ees oe setae e ata. see se ce cae See eee 16 18 18 
Width: of. suborbital<..22 5 \22- Ser See csi o> otic aati species oe ee ees 8 8 9 
Orbit:to preoperclesss-eo5 oo 8 a ee ee a ee oe eee foe eee eee 25 26 26 - 
Length. of snouihs ace2.< aacseseadein ee a te ess Se ee eons oes SESE 33.3 36.5 38 
Lengthiof upperdaws- 22-05. da.e5 coe ee cand dee sec oss ae cere cele ese aa oeae 18.5 17.6 18 
Depthiohbodiys age tenes. eek eereem as. ee eiaaee cor ee eee eee eee 33 32 32 
Widtit of body 2.2.2 steccoas tens es oa oe fe aces neon enc noes eee e eoeeee 22 23 22 
Anus to:ventral(fin:= 25-2323 seeot Seen ee ee meee nee Pee ie od eee 26.5 26.5 21.5 
Ventral to isthmus. .....--- wile n bicieienhgic ae ele cisnne te eetais ae nes cana dears 22.5 21 19 
enethofifirst:dorsalibase =): Shear sisi cease eee ee eee eee eee 11.5 11.3 13 
Length of interdorsal space... -..-- oases SU Aceh Labs s be asek cle ctieae eae 14.7 15 12.5 
Length of pectoralas:.. be rocaise sa con male eee cia eGR ane Ree See oeeeseene Died Gnocte.- = 
Lengthiof outer ventral Tay. =< = ~seei= scr sein ete eicle oaate ne reese eee eas |e ee 19 
Length. of second, ventraliray 2: 32. <s = ascess seni ais ers eee os ee pee alae UGS) 4 Soeigsosc 4 


1 A pseudocaudal developed. 


(thompsoni, named for Mr. Will F. Thompson, in recognition 
of his ichthyological investigations. ) 


Subgenus PARAMACRURUS Bleeker. 


The richness of the fauna of the East Indian and Phillipine 
Islands in the species of this subgenus has already been mentioned. 
Most. of these species are closely related to the two which have al- 
ready been described; namely, C. notatus and C. argus. 


24. COELORHYNCHUS MACULATUS, new species. 


Type-specimen.—Cat. No. 78215, U.S.N.M.: 191 mim. total in length 
to broken tip of tail, 66 mm. to anus; a female, with-ripe ova; type 
locality, Albatross station 5621, between Gillolo and Makyan Islands. 


List of stations. 


en a Depth | Number 
sea Mi Locality. in of speci- 
Lge fathoms. | mens. 
15290.) China Sea, off, southerm ali z0niass sux scan scien cma oe ae oe ee Lene oe 214 1] 
5366 | Batangas Bay, off Southern Luzon..............-.-...- 240 il 
5621 | Between Gillolo and Makyanjisiands=) 0 6-.coseseaee eee =A 298 6 
5623 | Between Gillolo and Makyan Islands (latitude 0° 16’ 30"” IN ote we 272 1 


1 Specimen being in poor condition, not designated as a paratype. 


These 12 specimens represent a small species which markedly 
differs from the others of the same group in the extreme roughness 
of the scales, both on the head and body. 

Fin-rays—first dorsal, II, 9; pectorals, 16 (15 to 17); ventrals, 7 
(6 on one side in one paratype). 


1 Nine of the 16 known species belong solely to this region. 
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The slender body is not strongly compressed, the width being 
equal to the depth below the origin of the lateral line; the greatest 
depth is contained 1.8 (to 1.95) times in the head. The dorsal con- 
tour of the snout in this species is straight, and is more oblique 
than the postrostral outline, which is nearly straight; the ventral 
contour is gently convex behind the mouth. The snout is broad and 
deep, with sides evenly and strongly convex to the bluntish tip, 
which is not produced in the type, and but little produced in the 


Fig. 9.—COELORHYNCHUS MACULATUS. TYPE. 


smaller paratypes; the extreme tip of the snout, through the termi- 
nal plates, is not depressed. The dimensions of the snout follow. 


Table of measurements of the snout at different sizes. 


| Type. Paratypes. 
| 
Length of head, in mm.............. 46.5 | 41 40 39 | 38 | 37.5 36.5 35.5 
Proportions in head: | 
Preocular length. ..--<.<.<:s=.s--% 237, 2.65 2.4 256: 5|" 42-4 2.6 2.4 2.3 
Preoralilene¢he.tc. .c-ccscn=ssce-= 3.1 3.00 2.9 SN be Pra a} 3.0 207. 2.45 
Width, at front of orbits......--- BEB) duc) | 2.6 2-50. | 245 Ficlets ote 2.4 2.6 


This table seems to indicate that the relative length of the snout 
decreases with increased size, as it does also in C. jordani and in other 
species of this subgenus, while the reverse condition obtains in cer- 
tain species of the subgenera Oxymacrurus and Ouygadus.. The 
middle of the length of the head in the largest specimen, the type, 
is at the center of the pupil, while it is at the front margin of the 
pupil in the smallest specimen, in which the head is 35.5 mm. long. 
The scaly ridges of the head are strongly developed, the occipital 


1 We find the same condition, however, true in (0. aratrum, an Hawaiian species of the 
subgenus Oxvygadus. 


119404—_20—_6 
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ridges in particular forming a crest unusually high for a species 
of the subgenus Paramacrurus. The posteroventral angle of the 
subopercle is produced backward and slightly downward into a 
pointed flap. The length of the rounded-oblong orbit is contained 
3.25 times in the head, 1.2 in the snout, 1.15 in the postorbital 
length of the head (measurements of orbit in smallest paratype: 
3.4 in head, 1.35 in snout, 1.0 in postorbital). The least interorbital 
width, which is contained 1.5 (1.3 to 1.6) times in the postorbital, 
lies above the front of the pupil; behind this point the slightly 
convex sides of the interorbital diverge strongly; least interorbital 
width, 2.2 (to 2.25) in postorbital. The mouth is rather small, the 
length of ‘the upper jaw, which extends backward to below the 
hind margin of the pupil, is contained 4.0 times in the head (3.9 to 
4.3 times in the paratypes). The outer series of the villiform 
teeth forming the premaxillary band is scarcely enlarged. Length 
of the free portion of the barbel, 6 (3.5 to 5.5) in postorbital. 
Branchiostegal rays, six; the gill-membranes are attached to the 
isthmus, leaving a narrow free fold. 

The distance from the center of the anus to the base of the 
outer ventral ray varies from about two-fifths (in the type) to 
one-fourth the distance from the anus to the base of the outer 
ventral ray, the latter distance is slightly shorter, or shghtly longer 
than, the postorbital length of the head, and is usually, but not — 
constantly, a little longer than the distance from the ventral to 
the isthmus. 

A well-marked, narrow, scaleless ventral fossa, widest anteriorly, 
extends forward from the peritroct to between the ventral fins. 
An ovoid gland-like body lies imbedded in the body wall above the 
front part of this fossa, and is connected by a strand of tissue with 
the peritroct; it is without apparent skeletal support. The “gland” 
is pigmented with black on its ventral and posterodorsal surfaces, 
while the posterior stand of tissue is pigmented on its lower side 
only. We have described similar structures in other groups of 
Coelorhynchus, as well as in species of Hymenocephalus and Lion- 
Urus, 

The pyloric caeca are rather short and slender, 28 to 32 in num- 
ber (counted in four paratypes). 

Scales in 6 or 54 series from the origin of the second dorsal fin 
to, but excluding, the lateral line scale. There are at most 5, and 
often fewer, spinous carinae on the scales, but they are much 
stronger and somewhat more divergent than in related species. 
The median ridge on the scales of the body bears as many as 9, but 
usually fewer, strong retrorse spinules, imbricate on one another, 
and increasing in size posteriorly; the last one projects well beyond 
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the margin of the scale. The scales become reduced in size and 
armature on the belly, especially toward the isthmus. ‘The scales 
of the body appear to be more deciduous than in related species, but 
their more frequent loss may be in part due to their greater 
roughness. : 

The nasal fossa and the under surface of the head are wholly 
scaleless; elsewhere on the head the scales are strong, and bear spin- 
ules which differ from those of the related Philippine species in 
their greater strength, and differ from those of C. kishinouyei of 
Japan in the fact that they are not arranged in series radiating from 
the center of the scale. The dorsoterminal plate of the snout is 
not especially strengthened, and does not project beyond the ante- 
rolateral margin of the snout; the length of the plate is contained 
5 to 6 (3.3 in smallest specimen) times in the postorbital; it is 
armed by one median and two marginal pairs of series of spinules 
(subject to some variation); the spinules of the plate, as on the 
other ridge scales, are less numerous and less regularly arranged 
in small specimens. The terminal plate is followed on each side 
of the snout by a series of eight or nine scales, increasing in size 
posteriorly, and covering the bony ridge formed by the ethmoid; 
the spinules on these scales form irregularly radiating series; a 
short interspace then separates the ethmoid series from the follow- 
ing preorbital series, which consists of 10 (to 7) subquadrate scales, 
small in front, but decidedly larger below the posterior nostril; 
the spinules form series radiating upward and backward from the 
anteroventral angle of each scale in the preorbital series; the two 
following portions of the infraorbital ridge—namely, the subor- 
bital and the preopercular, are covered by a double row of scales, 
strongest below the posterior third of the orbit. The median supe- 
rior rostral ridge bears 10 oblong scales, all of which, except the 
small last one, are of subequal size; the spinous carinae on these 
scales diverge outward and backward from the front margin of 
each scale. The supranarial ridge is arched upward and inward; 
it is armed by small scales, which become larger posteriorly, where 
the supranarial ridge meets two others: one, the supraorbital, ex- 
tending backward; the other, the antorbital ridge, which bears a 
series of three strong scales, extending along the front margin of the 
orbit and the hind margin of the nasal fossa downward to opposite 
the middle of the posterior nostril. 

The supraorbital series of scales forms the margin of the inter- 
orbital area; in small specimens all of the narrow scales of this series 
are rough with spinules, while in the larger specimens most of them, 
except at the two extremes of the ridge, retain spinules only on a 
median keel. The postorbital ridge extends from the end of the 
supraorbital ridge series to the upper angle of the gill-cleft; it curves 
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slightly downward, and bears a series of strengthened scales armed 
with a single keel, along which eight or fewer rather strong spinules 
project outward and backward. The occipital ridges are subparallel 
anteriorly, but diverge posteriorly; the least distance between them 
is contained 1.8 (1.5 to 1.9) times in the interorbital width; the scales 
on the occipital ridges bear from one to three (usually one) spinous 
carinae, but are rougher in small. specimens. The median occipital 
scute bears a single keel in the type and in the larger paratypes, but 
three ridges in the small paratypes; a similar scute is situated at the 
origin of the lateral line. A row of enlarged scales, the largest of 
all, is located midway between the occipital and postorbital ridges; 
these large scales have seven or fewer divergent carinae; the remain- 
ing scales between those ridges are small or minute. The space be- 
tween the front half of the occipital ridges is covered by five series 
of scales; the scales of the median series are the largest, and bear 3 
(2 to 4) divergent carinae; those of the outermost series on each side 
are smaller, and bear 2 or 3 carinae; those of the intervening series 
are minute. The two series of sparsely spinulate scales bounding the 
median rostral series on each side become narrow anteriorly, so that 
their lateral margins converge forward and meet the median series 
just behind the terminal plate. A conspicuous scaleless groove sepa- 
rates these series from the single series bounding the supranarial 
ridge. An area of scales like those of the body is located behind the 
upper half of the orbit. 

The first dorsal spine is sharp, but very short; the second spine is 
produced into a filament, and is almost as long as the head in the 
type. The base of the first dorsal is slightly longer than the length 
of the interdorsal space in the type, and is contained from 0.9 to 1.2 
times in that distance in the paratypes. The anterior rays of the sec- 
ond dorsal fin are comparatively well developed, being 0.3 as long as 
the orbit. The origin of the anal fin is directly below that of the 
second dorsal. 

The length of the fin rays forms a notable sexually dimorphic 
character. They are decidedly longer in the males than in the 
females, as is indicated in the following table: 


Table of measurements of length of fins in each sex.* 


a Females. 
Males 
(Paratypes). 
Paratypes. Type. 


Second dorsal spine.......-.--- Seesiz = te Set eae ey Brees Se Se ee 0.8 to 0.9....-. 


1.17 to 1.55. 1.02 
PeChOral Tin. 2... secmise cess Sale =e Seen cet ee teal eect see tote 1.15 to 1.50....| 1.60 to 2.15. 1.80 
Outer ventral rayiecs sete se ten sees Sen eet, a ete eee enee Lditontss..0 see 1.7 to 3.0-. 1.95 
Second ventral ray... -.-....-..-- aoe Soenc eee waaeneT CORR See Ca s24 tO 217s 42:9 TOs aoe 3.27 


1 Expressed in the number of times the length of each ray or fin is contained in the head. 
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Coloration in alcohol.—The body is dark brown, becoming lighter 
ventrally, but blackish on the belly. A rounded blackish spot, ocel- 
lated by a whitish ring, extends from the lower end of the pectoral 
base upward and backward to and including the first row of scales 
above the lateral line; the spot is nearly as long as the orbit and 
covers about eight rows of scales (counting downward and back- 
ward). A less regular and less distinct squarish spot has its four 
corners at the front of the first dorsal fin, at the origin of the lateral 
line on each side, and at a point on the top of the head above the pos- 
terior orbital margin. Another indistinct blotch hes below the 
posterior end of the first dorsal and the anterior part of the inter- 
dorsal space. A dark bar, half the head’s length behind the spot 
near the pectoral, covers three scale rows extending downward and 
backward from the dorsal fin to the lateral line. Behind this region 
the tail is indistinctly barred. The sides of the abdomen and of the 
head show silvery reflections. The upper end of the branchiostegal 
membrane, the opercle, and the posterior border of the preopercle 
are dull blackish. Elsewhere the head is light, being pale and punc- 
tate on the under surface, whitish on the mandibular rami, and on 
the gular and branchiostegal membranes. The buccal and branchial 
cavities are lined with blackish, except along their light margins. 
The blackish brown color of the parietal peritoneum, easily rubbed 
off, is underlain by a bright silvery pigment. .The fins are mostly 
blackish, but are light on the base of the first dorsal, on the entire 
second dorsal, and on the filament of the outer ventral ray. 

This interesting species has been sufficiently compared with related 
forms in the preceding analytical key. 


Table of measurements in hundredths of length to anus. 


Para- 
Typ 
type 
(female). (male). 
AUHOLTOSsAS LAUION ea ss nae Sar Sree Osea aad ence shee = oc cek meme cae 5621 5621 
Rota en CihiinmaIneeeac cess cea ss enc se ae ore le Soe cees otis oe dle kiacinscsehe eestor 1191 169 
et Ove Us RITA INN oo ee cay 2 8c cetecareomyejauhels Eel aya Sissel leaner to eee eee ee 66 51 
Wepue th Ounendanre ne a eres ene tee ent et. Eee sae ek ots US se 71 73 
Mee GRtOMORO UG saree ato anaes tas 2 Bs - Soo alee ee Jeeta ae Oamarans as 22 22 
BOstonbiLalvlenathvomhend. ase sean ne: Aaa kente ee. lS sose- cess ecasemeeeaces. trees 24 24 
Miiathsofinteronblbals \a te sce a8 ae ee oe ee Ee ee a. 2 a ee Ne peesyelae 16 17 
Wile PAR OL SUDOLDICAL. Sts teetie ian = ocean nip mee oe ore Moore Sees Lew eee re ere, ee eos 11 11 
OnplinbOmpreopercle; cise sha sckae ee cece er se eh eases tea eoeee seme Bea oe 29 28 
Suet OLSNOUL. Somers. ok ke eee Oe eee eae ne eee at eee es Mab eae os alte 27 28 
Hench Ofbanpel so- nce cosman nse sea oe eee eee SS a SRE Eee Seer eae oe setae 4 6 
Length of upper jaw 18 18 
Depth of body..........- a Al: |S <n 
Width of body. =--....:.--. A 31 33 
Jatgat DIDS ay GW aY 5 Lopes see Mage Soe oes eat et a Ie aE CARE aT Mey RSE Se ea Petes EL CPL es A oe 10 if 
RAMIS LOS VEDUNAL. Sones. cee ace sok <m sbiatses Mnoee ac Seeks waldee ce saecee tweed ele 23 27 
Mentralatonsthmus: & ooo. acieosteeno-s2ecss Fee Pah eee, Set nek | CT tele Re aidan 21 20 
Heichtvorsecond. dorsal’ Spine.ns2 c= cem= sane ssc coves sock semen coe ses meas tescse ose 69 84 
FRCLEHiOMpning: GOrsall Ta vese a> sen on een nee ee Seee = cece ek ecm ee sinceeace.- Ilscieeitcjmet [ere see toe 
eieT Noielins OLGA) DASOS= Jac Ane ee aah Seinen efoto eet an eens eyecare seas 17 18 
ken cphiohingerdorsal spaces ce -cemttats sels 2 eee Sem eei na ees ee clans a~<' 2b oj 15 16 
Wen cihrotmectonalge st = scccicee cok ae wacom ee eae oe Elesee dlavisnh cette wee ater se one bee 38 50 
ene thi OhoutLen venlralray. ose ste saree seein aaa Saat Sooke Soke oa af cise epee | 37 | 46 
ene i hOnsecoud Venuralerayn sweeter nec eats steers Aosiene sche ce cbeelsswins esc et cesta 22 29 


1 A pseudocaudal developed. 
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(maculatus, in reference to the large blackish spot which is located 
just above and behind the pectoral fin in the series of species led by 
C. maculatus.) 


25. COELORHYNCHUS VELIFER, new species. 
Ty pe-specimen.—Cat. No. 78216, U.S.N.M.; 251 mm. in total 


length (tail almost entire), 72 mm. to the anus. The type is an adult 
male, and was dredged at Albatross station 5294 (data below). 


List of stations. 


Depth | Bottom | Number 
parte TOSS Locality. in _| tempera-| of speci- 
SPablon: fathoms. | ture. men 

Pits 

Pies apee | Off southwestern Luzon, in the China Sea and adjacent waters. | 130) | Jee aoe 1 
5268 6 once lee eee (Go RRR ea ae ers et See Se Ses Re re ote 1 (US eee eye | 6 
Hy 1 eee ee eee GOs fads ssa woe ee eee oe ee a dees eee a tee seca eee eae 72 Vig EEN Oe 1 
5pgobewaea| ears GOs Side Fh see aaa a eee eee T72 Eee 52 
Vit) aoe ae ee Ons Soe cea sno ek oc Sees siamese scar sesc sae + Sachets te sae jose se 173 lee 13 
Gy) ) eee bn Oss et 2 ee ee tet Sea stew ts Ee ee tre ee 162 52.4 1 
PLR eee oon edocs Cp ae Se entries FRE te ea cubecann San S-oepek oopuos z 180 57.4 | 21 
D294 so. 2 Sa) eee (6 Ce ee Nee SR A eee = oe ae an ae oe Reem tM eS | 244 48.4 2 
Pee ew Raeee GOs Sete Neo eee ER CER Ee Ne ee ena en ae ear | 10) eee 2 
HDa7irss Lee Se ee GOs eae eee ch fea eS ee he Lee | 198 fe eae 3 
5523 Mindanao Sean: 3. so-cc Seon ce seas pein tia eee ae | cares ate ene 5 


Gna] De es SO = I I Ce i an eens te te aaa ee tee 107 


This species, so abundantly dredged off southwestern Luzon, was 
not collected so far south as were @. notatus and triocellatus, and 
but one or two of the specimens of maculatus were obtained within 
its known range. The species just named are obviously closely 
allied, and are mutually characterized by the presence and the form 
of the ventral fossa, a scaleless strip extending forward from the 
peritroct to between the ventrals. 

The evidence at hand points to the possible conclusion that the 
young of this species inhabit shallower water than the adults do, 
although their vertical ranges overlap; only the young were ob- 
tained at stations 5265 (1385 fathoms), 5268 (170 fathoms), and 
5292 (162 fathoms); both the young and adult specimens were 
dredged at stations 5289 (172 fathoms), 5291 (173) and 5293 (180) ; 
only adults were collected at the following stations: 5297 (198 
fathoms), 5296 (210), 5269 (220), and 5294 (244). 

This species, C. velifer, apparently attains a larger size than 
does C’. maculatus. 

Fin-rays—first dorsal, II, 9 (8 to 10); pectorals, 15 (15 to 17); 
ventrals, 7. 

The body is slender, but more robust than in @. maculatus, the 
greatest depth being contained 1.6 (1.6 to 1.7) times in the head in 
the adults (the young, as usual, are more slender) ; the width of the 
body across the pectoral bases is nearly equal to,the depth of the 
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body below the lateral line (only half the depth in very small speci- 
mens). In trimness of form, and in firmness of texture, this species 
presents an appearance intermediate between C. maculatus and C. 
notatus, confirming other intermediate characters, such as the spinu- 
lation of the scales and the color. As further evidence of its inter- 
mediate position, this species in certain of its characters most clearly 
resembles each of the other two. 

The dorsal contour of the snout, as in C. maculatus and C. ma- 
crolepis, is straight, and the outline behind the snout is nearly 
straight; the ventral contour is evenly and slightly curved down- 
ward behind the mouth. The short, broad, deep, snout, with its 
widely convex sides, closely resembles that of C. platorhynchus, C. 
acantholepis, and C. carinifer, which are species of another sub- 
genus. The tip of the snout is blunt, the dorsoterminal plate being 
little or not at all produced beyond the line of the following scales 
on the infraorbitai ridge; the depth and width of the snout through 
the terminal plates are about equal. 


Table of proportions of parts of head. 


Length of head (mm.). 


* | 
17 to 45. 45.5 to 54.7. 53.5. 


| 
Maxi-| Mini- | Aver- |Num-} Maxi-| Mini- | Aver- |N aa mone 
|/mum.;mum.} age. | ber.1|mum.|mum.} age. | ber.! yP 
ae | | 
Onbivmimeheadsss22 5 0.5 ako aee seme SEOs BEeB lh eeeal THe ede 20 Ss.50) |) S234 17 3.36 
Orbitamepostorbitale:. -- + =s-ceee a.=. = LOO eLe20nh 110 D5 eONe eRe ie LO 17 1.20 
Onbibin snouts -Sance es ee coe eee eee leads 1.35 1.18 15 1.15 1.23 PSUS lls ole 7, 
Interorbital in postorbital.............. el AO Mme Ost elo e ASS OLAS he wa Soe 6S lef SURGE 
Waxillary im head: . ick. 22st sere aces | 3.50 | 4.00} 3.82 14} 3.40] 4.00] 3.68 13 | 3.60 
Barbelan postorpitals 2-22 ses sees mAs OO MSc SOM aes a Sull 4500) ios 00h |Seneee Suess 
Preocular length of snout...............| 2.70} 3.00] 2.76 Ll Zero: eaeQd) ||) 2o4 17 2.82 
Preoral length ofisnout.. 2.-.-5:2..-2-=- | 2,80) 3.10] 3.00 Oe SOON nas 00) | once 10 | 3.50 
WHGLUNVORSHOME secs oe comes acces 2.50 | 2.75.) 2.58 da ar2A0) i 2.95 9||- 2559 10 2.48 
| | 


1The number of specimens on which the given average was based. 


The preceding table of measurements clearly shows certain vari- 
ations of the relative proportions which are correlated with the size 
of the individual: the orbit becomes smaller in larger specimens, the 
interorbital narrower, the maxillary longer, and the snout shorter. 

A comparison of these measurements with those of C. maculatus 
shows three of the differences which distinguish the two species; the 
snout is shorter in (. velifer, the interorbital narrower, and the 
mouth larger. 

The posteroventral angle of the subopercle is produced backward 
and downward into a pointed flap. The orbit is of rounded-oblong 
outline. The interorbital space is narrowest above the front margin 
of the pupil, behind which point the slightly convex sides rapidly 
diverge; the least width of the suborbital is less than in C. macu- 
latus, being contained 2.5 (2.3 to 2.7) times in the postorbital length 
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of the head. The maxillary extends slightly beyond the hind margin 
of the pupil. The outer premaxillary series of teeth are scarcely en- 
larged. There are six branchiostegals; a narrow free fold is formed 
behind the attachment of the gill-membranes. 

The location of the anus is subject to variation, its distance from 
the origin of the anal being contained 3.0 (2.0 to 3.7) times in the dis- 
tance from the anus to base of outer ventral. ray, a distance about 
equal to that from the ventral to the isthmus, and contained 1.15 
times (1.0 to 1.2) in the postorbital length of the head. , 

The ventral fossa in this species is a scaleless strip extending for- 
ward from the peritroct. Its shape is variable; in some specimens it 
is narrow and rectangular, of variable width, but is usually widest 
anteriorly, as in the type; in one specimen it has an obovate form; its 
surface is punctate. Above the fossa a peculiar organ is imbedded, 
resembling that of C. maculatus, but apparently differing from it in 
certain details: it is an elongate, flat body, darkly pigmented on its 
ventral surface, but wholly silvery on its dorsal surface; a strand of 
tissue, about as long as the organ, connects it with the peritroct. 
The organ has no skeletal support. 


Table of scale and ridge characters. 


Number of Tee 
Number Number ee penayos Nee distance 
ofrows of, Number of of scales Perainal aivnain aii ARGO nNiel between 
Albatross | Length of | scales | carinae on Oni int anarcls Piraorbitall Dp artiontotal occipital 
station. |head,mm.| above | scalesof | superior in postor- | ridge, ex- | P ae ridges in 
7 D > 1 PN ae 
lateral | body. —_— rostral | nitallength \cluding the | infraorbital)  , !2S¢. 
} line. 5) ridge. Gniead comenrel ridge interorbital 
2 | tubercle. width. 
5292 17 5s gre cree ee oe Salas Sere will cig moe Ga noe [sane tee ees ae Se eee eee er 
5291 20.5 53 3 9 6.0 6=6). | Seep 15:3 Smee er 
5291 28 54 5 9 5.5 7—6 10— 9 £27. 
5291 32 5% Hi 9 4.5 6 8— 9 1.6 
5297 40 54 6to 8 | 8 Li gue Pee ee 9 1.9 
5289 41 54 Sito. Z| 9 4.4 6—6 8—10 1.8 
5294 42 54 5to 7 9 5.0 6—7 8— 9 1.6 
5523 42.5 54 GO) eve 9 7.3 6—6 8— 9 ag 
5823 44 5 6to 8 9 5.0 6—6 10—10 1.8 
5297 44.5 54 7 to 10 8 6.0 6—6 8S— 8 17 
5297 45 53 7 8 552 7 8— 9 iby) 
5523 46 5s 7to 8 10 5.9 6—6 9—10 1.8 
5523 47 54 6to 8 10 6.0 7 8— 9 1.75 
5289 47.5 54 5to 9 10 5.5 } 7—7 9— 9 1.8 
5523 49 5 6to 8 9 5.6 | 6—6 9— 9 1.7 
5289 51 53 6to 9 9 6.0 7—7 10— 8 2.0 
5291 52 6 70, LO Neen ote na eee ee eee feats She Sten | Gaerne 127 
52941 Dee 54 7 to 10 10 7.0 | 7—6 9—8 1.8 
5269 54.7 54 7to 9 8 6.5 | 7-7 9— 8 1S 
5289 55 54 7toll 10 6.5 | 6—7 10— 9 1.85 
5289 63 54 6 to 10 8 8.0 6—7 9— 8 1.85 
1 Type. 


The spinous carinae of the scales do not approach, either in size 


or strength, those of C. maculatus, but are stronger than those of C. 
notatus. The rather weak spinules on the scales of the body are 
imbricate upon one another; the last spinule in each series projects 
but little beyond the margin of the scale; the 11 or fewer spinules 
on each of the carinae increase but little in strength posteriorly on 
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the carina. The spinules on the scales of the head are finer and 
fewer than in maculatus. The dorsoterminal plate resembles that 
of maculatus, not being greatly strengthened and modified as it is in 
notatus, sexradiatus, and triocellatus; it barely projects beyond the 
marginal line of the following scales. Both the dorsoterminal and 
the ventroterminal plates are armed by a median and a submarginal 
series of stout, erect, conic spinules in the type, while in certain para- 
types either the median or lateral series (or both) of the upper plate 
may be irregularly doubled. In the young the spinules of the ter- 
minal plates, as those of the other scales, are stronger relatively and 
fewer in number, but the same arrangement holds true as in the 


Fig. 10.—COELORHYNCHUS VELIFER. TYPE. 


adult. The number of scales on the ethmoid region of the infra- 
orbital ridge averages fewer than in maculatus; they bear spinules 
arranged in irregular radiating series. The scales of the median 
superior rostral series are fewer than in maculatus, there being 8 
to 10, instead of constantly 10; these scales are also armed with more 
numerous carinae (as many as 10)—the carinae of the last scale, 
which is not reduced in size, are subparallel, but those on the other 
scales are arranged in series which radiate or diverge strongly—on 
the posterior scales, from the middle of the front margin of each 
scale; on the anterior scales, from a point near the front margin of 
each scale. The supraorbital series is composed of scales which are 
largest in front, and are wider and weaker than in (. maculatus, 
all bearing several series of spinules which radiate from near the 
front margin of the first scales, but from the anteroventral angle 
of the posterior scales. The scales along the postorbital ridge bear 
spinules in one to several series, usually in but one. 

The occipital ridges, which are nearly parallel anteriorly, but 
diverge posteriorly, bear scales rather sturdily armed; the anterior 
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ones usually with several divergent ridges, the posterior ones with 
but the single median keel persistent in the larger specimens. The 
median occipital scute is armed by a rather strong median keel, and 
from one (as in the type) to three lateral divergent series. A simi- 
lar but smaller scute, located near the origin of the lateral line, is less 
strongly developed than in C. maculatus. 'The area between the 
occipital and postorbital ridges is largely covered by three longitu- 
dinal series of scales, similar to those on the body; those in the median 
series, although the largest, are not so much enlarged as in C’. macu- 
latus. As in C. maculatus, five series of scales occupy the area be- 
tween the occipital ridges; the scales of the median series are the 
largest, and bear seven or fewer carinae (in the type). The scales 
bounding the superior rostral ridge form an area similar to that of 
C. maculatus, but are in other respects quite dissimilar: they are 
arranged in a single series on each side; they are of subquadrate out- 
line, and they are armed in a peculiar and diagnostic fashion: 
each scale is sharply divided into two regions by that diagonal which 
extends from the anterolateral angle across the scale to the inner 
posterior angle; the posterolateral triangular area, thus outlined, is 
armed by several (four to six in type) parallel or subparallel spinous 
‘arinae, while the inner-anterior triangular area bears but one or 
two spinous ridges coursing inward and backward. The area within 
the anterolateral margins of the snout, mostly scaleless in C. macul- 
atus, is largely covered with prickles in C. velifer. The under side of 
the head, including the branchiostegal membrane, and also the nasal 
fossa, are wholly naked. 

The first dorsal spine is short but sharp, the second is long and 
filamentous, with a base grooved on its three sides; the anterior edge 
of the spine is rounded, and is constantly wholly spineless. The base 
of the first dorsal is a little shorter than the interval between the 
dorsals. The second dorsal is not so rudimentary anteriorly as 1t 
often is, the first ray being contained 4.5 times in the orbit. The anal 
fin is inserted a little in advance of the vertical from the origin of 
the second dorsal. The second ventral ray in the type reaches to 
between the anus and the anal fin. 


Table of measurements of length of fins* in the males, young males, and females. 


Type. Paratypes. 
Nature of specimen. aae waar Ge ae 
Male. | Large males. | Young males. Females. 
= eri te ED 
Lengthiof heads mms 25.4205 os sce one oaeee 53.5 42.5 to55 |; 40 and 42 41 to 63 
Second )dorsal:spiney sos ae sees ee ee ee . 805 -80to 1.05 1.08 1.15to 1.46 
TOIT GOrSalray < erle Gene de ese = was es eee ee aE eee 1.08 to 1.16 1. 23 1.36 to 1.61 
Pectoralfims oie as ah RR eee eee cee 1.10 1.10 to 1.39 1.55 to 1.60 1.58 to 2.46 
Outer*ventral rayo.20 Seo seeee whee ae REP ae 1.38 1.24to 1.64 1.55to 1.74 1.71 to 2.22 
Second: ventral ray. .222 oo e ae nae eens 2.45 2.25to 2.68 2.70 to 2.85 2.72 to 3.60 


1 xpressed in the number of times each ray or fin is contained in the head. The table 
is Summarized from measurements on 30 specimens. 
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The fin-rays in this species are longer in the male than in the 
female. As usual in cases of sexual dimorphism, the exaggerated 
character of the male is less marked in the young than in the adult. 
The sexual dimorphism of the fin rays shown to occur in several 
species with elongated dorsal spines (C. maculatus, C. velifer, C. 
sexradiatus, and probably C. dorsalis) is good evidence of their 
close relationships. It was not noted in those related species in 
which the dorsal spine is not produced, although there is a wide 
individual variation in this regard among those species. 

The color is somewhat lighter than in C. maculatus, but of similar 
pattern. The body is lighter below, but blackish on the belly. 
The characteristic brownish black spot of this group of species, 
located above and behind the pectoral fin, is large and round in 
C. velifer; it includes the first row of scales above the lateral line, 
and covers 8 or 9 rows counting downward and backward (restricted 
to 7 or even 6 rows in some paratypes); this spot is ocellated by 
a lighter band, which includes a whitish spot just below the front 
end of the lateral line, and a whitish bar just behind the spot. 
A less distinct spot, square in outline, is irregularly bounded by 
lines joining the first dorsal spine, the origin of the lateral line 
on each side, and the median occipital scute. The remainder of 
the diagnostic color pattern is indistinct in the adult, but is well 
marked in the young. A broad triangular dark area with its apex 
ventral, and with its base along the posterior half of the first 
dorsal fin and the whole interdorsal space, is rather indefinitely 
ocellated below with a broad lighter band, which is followed by ea 
blotch darkest just above the lateral line. An oblique bar, directed 
downward and backward to the anal base, and covering 6 to 8 
scale rows, is located behind the head a distance nearly or quite 
equal to the length of the head. Similar but less distinct broad 
bars cross the tail posteriorly. The sides of the abdomen and of 
the head show silvery reflections. The upper part of the branch- 
iostegal membranes are blackish, with the exception of the lighter 
margin to the branchial cavity. The color of the head is light; 
punctate below. The buccal and branchial cavities are lined with 
bluish black everywhere except on their margins; the parietal 
peritoneum is brownish black, underlain with silvery. The fins are 
dusky, including the base of the first dorsal fin rays, which are 
light in maculatus, but excluding the black filament of the dorsal 
spine, the light second dorsal fin, and the white outer ventral ray. 
The intensity of the color on the fins varies widely; the ventral 
fin is usually blackish, but the entire outer ventral ray and the 
tips of the other rays are whitish in the lightest specimens. 
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Table of measurements in hundredths of length to anus. 


| Type. Paratypes. 
| Male. | Female.| Male. | Female. | Female. | Young. 
Albatross station. | 5294 5523 5523 5289 5291 5292 
Total Jength in: mim; Fee cases ooo eee 1193 1 202 1147 _133+ 74 
benethito anus inimm= ss oe ae eee 66 63 54.5 42 21 
Lengthofhead 5.523622) eee eee eee 75 73.5 | 76.5 78 84 
Lbengthof orbit... 235422 ee eee ay! f 23 23.3 24 26 30 
Postorbital length of head as Is 27 27 25.5 27 28 
Width of interorbital............ = 17 L7s5 16 17 20 
Width of suborbital........... ac cae 10 10 10.5 11 11 
Orbit to preopercle.......... : 29 28 29 28 31 
Length of snout... 2.2.2... | Petia 27 29 29.5 31 
Widthrofsnowts= as o2 aee 3 28 28 30 30 Wien sees 
Length of upper jaw........ é : 19 19 20 19 21.5 
Henetholiharbel=s-2s.cseees oe a5 4.1 4.7 4.7 4.) |Pieaeeeee 
Depth of bod ye seeecccce oe Reece oe eee ee 44 Cie ec an 41 41 
Wiidthi ofihodiync2 sjaess See eae ee eee map| | 32 31.5|° 33 30 28 
Avis Oana 2.28. oon cee aoe eee ee ae 8 10.5 11 il 7 8 
AMS TO:Veninal= ss \en see orien eens pay ie|| 23 23 21 16 
WMentralito,1sthimtis Ss sees cee a. cee 24 24.5 21 22 22 
Height of second dorsal spine...........--- 92 68 68 65+ 64 42 
Height ofthird)dorsalinayenccssssa- o eeses | sseee sees 54.5 | 63 DTGOG| i elaceneaers | seein 
Length of first dorsal base.............---. 20.5 16 | 18 17 ig 19 
Length of interdorsal space..............-- 22 22.2 || 19 18 20 |e eee ee 
enpthvoipectoralzs-sas--ssscnee ene eee 67 42.5 | 61 48 36 36 
Length of outer ventral ray..............- 54 40.5 | 53 48 45 42 
Length of second ventral ray............-- S025 24.7 | 31 25 ZOOM gle ncleee es oe 


1 A pseudocaudal developed. 
(welifer, in reference to the high dorsal.) 
26. COELORHYNCHUS SEXRADIATUS, new species. 


Ty pe-specimen.—Cat. No. 78217, U.S.N.M.: a male 205 mm. in total 
length (a small pseudocaudal developed), 66 mm. to anus, dredged 
at Albatross station 5172. 


List of stations. 


Depthin| Bottom | Number of 


Albatross : 

station. Locality. fathoms. el specimens. 
- ‘ cagA OF, 

Gilg eae ae | Vicinity bi Jolocs. Neo 8), bo eee: taker oe eee eee SIS ies. eee Typers 


ODUD acetal | Between Jolo.and’ Tawi Tawi ...).- 220-222 -2-5..- 3225. Been 243 52.3 


Fin-rays—first dorsal, II, 8 (or II, 9); pectoral, 14 ‘(or 15); 
ventral, 6—6 (as also in 6 paratypes, but 6—7 in the onlv other one). 
Pectoral and ventral rays fewer than in C. notatus. 

Greatest depth of body, 1.78 (to 1.72) in head; width over  pec- 
toral bases, 2.30 (2.25 to 2.50), being a little less than the depth 
of the body below the origin of the lateral line. In a smaller speci- 
men, 55 mm. long to anus, the depth is 1.85 and the width 2.64 in 
the head. : 

The dorsal contour of the snout is concave; the snout is broadest 
at its base, its lateral contours converging forward in a curve less 
convex than in C, maculatus and C. velifer, but rather more convex 
than in C. notatus or triocellatus. The tip of the snout is sharp, as 
the terminal plate projects beyond the margin of the following 
scales. 
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Summarized table of proportions of parts of head. 


Maxi- Mini- 
Type. Arnie main. Average.!; Young. 

Men POLOMb CAG dis WIM eee oes asco 2b ctcleiniareia = <leenr a= 49.5 BY fel AC Serer col Srennaice 43 

ORD MeAMone se sa tece fe sacle. cia mlnn seine jaisasicea= = 3.50 3.50 3.90 3.68 Sofa 
OEDIt POStOLDItal coy = 2s oe ese eiwialekiitel-in= = serene 1.15 1.15 1.34 1D 1.15 
(Of ons Tl Gti woe ae eine Sess ee eee cacsoonbencoreecsees 1.33 1.30 1.55 1.40 1.40 
interorbitalin: postorbitall; 225-2. 22-e senna sn sone 1.55 1.55 1.85 1.72 1.65 
MaiilanyeNeaden ce cc cmes sce cle ccanesiciscin an slecmae 4.05 3.70 4.05 3.86 4.10 
BAEhel mpostonpwalo esse sac-csa<chcseee = caer wecs|acetacess- 3.40 4.60 | 4.07 4.00 
Preocular length of snout 2.50 2.48 2.60 2.56 2.48 
Preoral length of snout......-.-.-- 2.95 2.90 3.05 2.98 3.10 
WV IGUHLOLSNOUtecsanes <a eo sem 2.50 2.50 2.85 2.67 2.70 


1 Based upon 5 to 7 specimens in each case (type included). 


The preceding table indicates certain of those differences which 
distinguish C. sexradiatus from C. notatus, the snout being longer 
and the orbit smaller. ~ 


Fic. 11.—CoELORHYNCHUS SEXRADIATUS. TYPH. 


The posteroventral angle of the subopercle is sharply produced 
backward (and slightly downward). The interorbital width is least 
above front of pupil; least suborbital width, 2.5 (to 2.7) in postor- 
bital. The maxillary subtends the anterior two-thirds of the orbital 
length. Bands of fine teeth occur on the jaws; the outer premax- 
illary series is not enlarged. Six branchiostegals. The gill-mem- 
branes form a narrow free fold across the isthmus. 

The anus is located near the origin of the anal fin, the interspace 
being contained 3.7 (to 2.9) times in the distance between the anus 
and the base of the outer ventral ray, which is contained 1.05 (to 1.4) 
times in the postorbital length of the head. The distance between 
the outer ventral ray and the isthmus is slightly shorter than the dis- 
tance between the anus and the ventral fin (slightly longer in one 
paratype). . 

A narrow, darkly pigmented, naked fossa, widening anteriorly, 
extends forward from the anus to between the front of the ventral 
bases. 
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The lateral line series of scales is separated by 54 (5 or even 44) 
rows from the origin of the second dorsal fin. There are 8 to 12 
parallel spinous carinae on the scales of the body in the type and 
large paratypes, but fewer on the smaller specimens. These carinae 
are less rugose than in the preceding two species; each is armed 
with as many as 14 rather weak retrorse imbricate spinules, which 
increase somewhat in size posteriorly, so that the last one projects 
a little beyond the margin of the scale. The scales of the head are 
much smoother and more prefectly imbricate than in maculatus or 
velifer, but less so than in notatus. The highly specialized ridge 
scales of the head are so similar to those of notatus that only the 
following diagnostic characters need be described. The dorsoterminal 
plate is more prominent, its length being contained 4.2 (4.4 to 5.2) 
times in the postorbital. There are but 5 to 7 scales on the ethmoid 
portion of the infraorbital ridge. The median occipital scute is 
armed by a single strong keel in the type, while in some of the 
paratypes a smaller pair of divergent lateral carinae are added; in 
all the specimens except one paratype, an additional scute, not so 
strongly modified, is located on the mid-dorsal line at the end of the 
first third of the distance between the first scute and the origin of the 
dorsal fin. The median of the three series of scales between the 
occipital and postorbital ridges is markedly enlarged. A few small 
scales posteriorly partially replace the prickles which in (C. notatus 
largely cover the fossa within the anterolateral margins of the snout; 
this region is consequently naked to a wider extent. The carinae on 
the opercular scales are mostly subparallel. The under surface of 
the head, the gill-membranes, and the nasal fossa are completely 
scaleless. 

The fins are essentially like those of related species. The simi- 
larity apparently includes the sexual dimorphism as regards the 
length of the fins, but the data for this species are meager, as In many 
cases the fins are broken. 


Table showing length of fin-rays in the two sexes. 


Male. Female. 
Type. Paratypes. Paratypes. 
length of second dorsal spine. <5). se cecisesies seein eee cee= se | 0.94 0:,093;t0:0:096)|S2e~ 5 see 
ength) of third dorsal rayse~ .6- occa aces eaae serene = secant 1.55 1.4 NN Sore 
Lengthiof-pectoralitin: 352. S-Sece ese eee taser ease caeee 19 2,75. .b012.0 2.1 to 2.15 
Length of outer ventraliray.- o: 52.2 s0-cesscscs sce. sess a LG7 |) el. Oat) 2.0 to 2.05: 
Length of second ventral ray ......-......-.----------.------- |; 3.0 | 2.95 to 3.32 3.5 to 3.6 


Base of the first dorsal contained 1.25 (1.0 to 1.4) times in the in- 
terdorsal space, and 1.5 (1.4 to 1.8) times in the postorbital length 
of the head. The origin of the anal lies below either the middle or 
the posterior part of the interdorsal space. 
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Coloration in alcohol.—The ground color is lighter than in (@. nota- 
‘tus, velifer, or maculatus; the belly is dark, becoming blackish be- 
tween the ventral fins. An ocellated blackish spot extends upward 
and backward from the pectoral onto the first row of scales above 
the lateral line, covering 6 (5 to 7) rows of scales extending down- 
ward and backward. There is a dusky blotch between the first 
dorsal fin and the occiput, and only faint traces of a dusky saddle 
representing the well-defined marking in C. notatus. The dark lining 
of the buccal cavity becomes light near the gape; the light margin 
along the outer edge of the branchiostegal membranes widens ven- 
trally; the parietal peritoneum is pale purplish brown, punctulate, 
and underlain with silvery. The whitish proximal color of the first 
dorsal shades into black distally. The second dorsal and the anal 
fins are light, the anal becoming uniformly dark anteriorly. The 
ventral fin is dark except on the distal and larger portion of its first 
ray; the pectoral fin, otherwise light, is darkened on its uppermost 
two rays. ; 

C. sexradiatus differs from the nearest relative, C. notatus, in 
many points: the fewer rays in the paired fins; the more convex mar- 
gins of the snout; the longer and more prominent dorsoterminal 
plate; the more posterior position of the anus; the longer ventral 
fossa; the somewhat smoother carinae on the scales; many details, as 
outlined heretofore, in the squamation of the head; the lighter color, 
with but traces of the dark saddles so characteristic of notatus. 


Table or measurements in hundredths of length to anus. 


Type. |Paratype. 
RAND OSS Stahl OM ee era eretoree eis gota Tac eho oe eet IN eee a eee ee Dk. a oe 5172 5565 
Total length in mm......... 1 205 1153 
Length to anus in mm.... 66 53 
Length of head..........-.. 75 81 
Benethionorbites- 2.2225. 22 22.5 
Postorbital length of head... 27 27 
WalclitiNoimnGenorpitale es ese nese cate ie ose oe ao wee ee See ye sae cbs Date 16.5 17 
VACHE DEO NSTI OL DI bale meee ci Sees os cote es aetna ee eatin cea Re 11 10 
OLD LOWDECOPEICle sgatec eek oa fos, el oe ses te ia ck See ines So Sod need cet asa 31 30 
re OTOL SUI OT bese ee Ree it oe en Oe ite ee oie nice Aiea ete eae 30 33 
Done EMOnllpper JaWear seer eet eee Kkstm sad ot heemae aa te Seema ded oe eee A ae ee 19 19 
IL Gray GAD yb) Oa Ove Ie PS SY Bie ile Rea a enh earn Wnt MRL Rene eke) cal sees GRAS 5 7 
Deprhvon hod yaweek maser aces oes Se ee ceases Geo e sees tao She cae. Skea eoe eee 42 44 
Wad thi ohbodysosseseeeesssemec sees bi 5 akan Nitin ak ar RE tin ok mee ihe ns Aang 33 31 
PANETISHG OJ ATID ete ee ae oe eee Sem eee hye ce oe See hid seeds BET 7 7 
NTIISHLORV EMMA serietgaescee coe ce case tactic cies cites aetiae ose econ secens oeamees «nacne 25 19 
Wentral (ost hmins Seep sesau < aesireenice sense Sy. Bebe ote Se cera datdsiemen the nc ce ee 22 23.5 
Heichitiqofsecond: dorsalispines. nse. .e ase onceeeinse ore se coe ken ss enone Sot aeeseee Ot lis steseeaee 
Hei phtontimirdid orsaliray.s- 6: ose seegssce ade sere eee ae Saco ce a= eae cnc oes MW lGeroceesae 
Length of first dorsal base.....-....--. 2 SE i OMe eS Sis EO ae 5) ene” 16.5 18 
Length ofinterdorsal space... 21 20 
Length of pectoral......-..-. 42 40 
Length of outer ventral ray - - 43 42 
Length ofsecond veniral ray 24 23 


1 A small pseudocaudal developed. 


(sexradiatus, in reference to the number of ventral rays, which 
appears to be characteristic to this species. ) 
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27. COELORHYNCHUS NOTATUS Smith and Radcliffe. 


Coelorhynchus notatus SmMirH and Rapciirre, Proc. U. 8. Nat. Mus., vol. 
48, 1912, p. 136 (type-specimen only), pl. 30, fig. 3. 


For the purpose of presenting a full comparison with the several 
closely related species which we are now describing, we have prepared 
a detailed description of this species. 

Type-specimen.—Cat. No. 72948, U.S.N.M., is the only repre- 
sentative of this species in the collection. It is a mature female, 
measuring 268 mm. in total length to the broken tip of the tail, and 
84 mm. to the center of the anus. These measurements indicate that 
CO. notatus is probably a larger species than any of the closely related 
forms with the exception of @. velifer. The type was dredged at 
Albatross station 5162, in Alice Channel, which connects Sulu Sea 
with Celebes Sea; depth, 230 fathoms; bottom temperature, 52.9° F. 

Dorsal rays, II, 9; pectoral, 17 (including the uppermost spine) ; 
ventral, 7. 

Greatest depth of the body, 1.7 in head; width over pectoral bases, 
2.25 in head, less than the depth below the origin of the lateral line. 
The concavity of the dorsal contour of the snout is well shown in the 
type figure; the lateral margins of the snout are much less strongly 
convex than in maculatus or velifer; they converge rather rapidly 
forward. The tip of the snout is sharper than in C. maculatus or 
velifer, but somewhat blunter than in the other closely related 
species; the snout near its tip is wider than deep; the terminal plate 
projects but little beyond the general contour of the snout. The 
preocular length of the snout is contained 2.71 times in the length 
of the head (63 mm.) ; the preoral length, 3.00 times; width of snout 
opposite front of orbits, 2.70 times. The posteroventral angle of 
the subopercle is produced backward as a rather bluntly pointed flap. 
Length of the orbit, 3.40 in head, 1.15 in postorbital length of the 
head, 1.28 in snout. The least interorbital width, above the front of 
the pupils, is contained 1.75 times in the postorbital; least sub- 
orbital width, 2.60 times. The length of the upper jaw is contained 
3.75 times in the head; the maxillary subtends the anterior two-thirds 
of the orbital length. The outer premaxillary series of teeth is 
scarcely enlarged. Length of the barbel, 3.40 in postorbital. Branch- 
iostegal rays, 6. A narrow free fold is formed on the median line 
behind the attachment of the gill-membranes. 

The anus is remote from the anal fin, the interspace being con- 
tained 1.6 times in the distance from the anus to the base of the outer 
ventral ray, a distance which is slightly shorter than the orbit. The 
interval between the isthmus and the base of the ventral fin is con- 
tained 1.07 times in the postorbital, and is 1.1 times as long as the 
distance from the ventral base to the isthmus. 
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A darkly pigmented and narrow ventral fossa extends forward, 
with increasing width, to a line joining the posterior ends of the 
ventral bases; the length of the fossa, measured from the center of 
the anus, is equal to the distance between the anus and the anal origin. 

There are 54 scales in a series from the origin of the second dor- 
sal to, but excluding, the lateral line scale. The spinous carinae on 
the scales of the body, 7 to 9 in number, are of moderate strength, 
being much smoother than in maculatus, a little-smoother than in 
velifer, and slightly rougher than in sexradiatus. These carinae 
are armed with as many as 11 slender spinules, which are directed 
backward, and are imbricate on one another; the last spinule pro- 
jects beyond the margin of the scale; the spinules increase but little 
in size posteriorly on each carina. The scales are more completely 
imbricate than in C’. maculatus or velifer. The length of the dorso- 
terminal plate is contained 5.2 times in the postorbital; it is armed 
by 5 double series of spinules; the ventroterminal plate bears 5 sin- 
gle series. Following the terminal plate, on the ethmoid portion 
of the infraorbital ridge, are 7 scales, which become larger poste- 
riorly, and are armed with radiating rows of spinules; the first scale 
in this series, bounding the terminal plate, is somewhat modified 
and enlarged. No interspace separates the ethmoid from the pre- 
orbital series, which is composed of 9 or 10 subquadrate scales armed 
with spinules radiating upward on the first scales from near the 
middle of their lower margins, but on the last scales from near 
their anteroventral angles. The scales on the two following regions 
of the ridge—namely, the suborbital and the preopercular—are ar- 
ranged in two series, and bear carinae diverging strongly upward 
and backward. The median superior rostral ridge is covered by 10 
oblong scales, which are armed with numerous tubercular spinules 
aligned in 12 or fewer series radiating from near the anterior margin 
of each, the point of radiation being nearest the margin on the 
anterior scales. The supranarial ridge is covered by rough scales 
increasing in size posteriorly, and armed with spinous carinae diverg- 
ing strongly from the anteroventral angle of the scale; four scales 
cover the ridge which separates the upper half of the nasal fossa 
from the orbit. 

The seven strong scales along the supraorbital ridge are flat an- 
teriorly, but convex and narrower posteriorly; they are armed with 
series of spinules diverging widely backward. The supraorbital 
ridge scales are bounded within by a narrow naked groove, which 
is not developed in C. velifer. After an interspace as long as a scale, 
the supraorbital series is followed by the postorbital series of scales, 
which are narrow, and bear either a single spinous keel, or three 
divergent carinae. The occipital ridges, from their origin opposite 

119404—20——7 
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the third and largest scale of the supraorbital series, extend back- 
ward, nearly parallel with one another, to the occiput, behind which 
point they diverge; the least distance between the center of the 
ridges is contained 1.7 times in the least interorbital width; the 
scales on the occipital ridges are armed with 2 to 5 divergent spinous 
carinae. The median occipital scute bears two long spinous ridges, 
parallel anteriorly, divergent posteriorly. The scute at the origin 
of the lateral line, weaker than in C. maculatus, is armed with a_ 
median spinous keel, and a weaker spinous ridge below. Three 
series of scales occupy the region between the occipital and _ post- 
orbital ridges; these differ from those of C. velifer and especially 
from those of (. maculatus in the fact that the scales of the median 
series are scarcely enlarged. Five series of the scales cover the area 
between the occipital ridges. The outer pair of series and the me- 
dian series are of subequal size, somewhat smaller than the scales 
of the body, and differing from them chiefly in the greater diver- 
gence of their carinae; the scales of the inner pair of series are re- 
duced in size. As in C. velifer, the scales bounding the median ros- 
tral ridge are in a single series, the margins of which rapidly con- 
verge anteriorly, meeting the rostral ridge just behind the terminal 
tubercle; these scales are armed on the outer and posterior portion 
by about six long and slightly divergent carinae bearing suberect 
spinules, but on the inner portion by a few carinae extending 
obliquely inward and backward; the scales of these series are 
rounded, and the. peculiar arrangement of carinae is much less 
strongly developed than in (. velifer. A series of rather small scales, 
continuous with the occipital ridge, becoming irregular above the 
front margin of the orbit, bounds the inner margin of the supra- 
orbital and supranarial series, and abruptly terminates opposite the 
front of the nasal fossa. Between this series and that bound- 
ing the median rostral series there extends a naked groove, which, 
after continuing forward with increased width to the terminal plate, 
abruptly turns back and bounds within the scales along the anterola- 
teral margin of the snout. The remaining portion of the snout above 
is covered with prickles. The scales on the opercles are not reduced 
in size and bear as many as 12 divergent carinae. The scales below 
the orbit, extending from the nasal fossa to the preopercular ridge, 
are small. The underside of the head and the nasal fossa are wholly 
scaleless. 

The short but sharp first dorsal spine is two-thirds as long as the 
terminal tubercle; the filamentous second spine is contained 1.21 
times into the head.t. The base of the first dorsal fin is contained 1.2 
times in the interdorsal space, or 1.4 times in the postorbital length 


1The statement of Radcliffe (p. 136) that the dorsaf spine is “‘ frequently longer than 
head in smaller specimens” is not pertinent, inasmuch as none of those smaller speci- 
mens are true notatus. 
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of the head. The second dorsal is lower anteriorly than in C. macu- 
latus or velifer, its first ray being contained 7.5 times in the orbit. 
The anal fin originates in advance of the second dorsal a distance 
one-third as great as the interval between the dorsals. The pectoral 
fin is short; the outer ventral ray is contained 1.95 times in the head; 
the second ray, 3.15 times. 

Coloration in alcohol.—Ground color, light brown, with silvery 
reflections on the sides of the head and trunk; the color is lighter 
than in maculatus or velifer. The belly is blackish only in advance 
of the ventrals (no such restriction of the black area occurs in macu- 
latus, velifer, nor triocellatus). A large blackish brown imperfectly 
ocellated spot, extending from the pectoral fin to the lateral line, 
covers six scale rows counting downward and backward; it is thus 
smaller than in C. maculatus or C. velifer. A dark area, not well 
defined, extends from the first dorsal fin to the occiput; a dark spot, 
of irregular outline (too sharply emphasized in the type figure), 
is located. before the origin of the lateral line. An ocellated saddle 
of dark brown color, covering six scale rows, extends across the 
back downward to the lateral line; it is separated from the pectoral 
spot by a distance enterring twice into the head; a saddle of similar 
width, but not ocellated, is separated from the anterior saddle by a 
distance contained 1.75 times in the head; the tail is indistinctly 
barred behind these saddles. The opercles are dusky, becoming 
blackish toward the opercular angle. The buccal cavity is lined 
with light around the mouth and with dark dusky blue within; the 
branchial cavity is lined with purplish black except along the light 
margin of the outer wall; the abdominal cavity is lined with pale 
purplish brown, punctulate with darker, and underlain by silvery. 
pigment. ‘“ Basal sixth of second dorsal spine light brownish yel- 
low, distal portion dusky black, the dark markings of the spine ex- 
tending onto distal portion of soft rays; second dorsal light; basal 
portion of anal light, distal portion of fin anteriorly almost black; 
ventrals dusky black, filament of outer ray whitish; pectoral dusky 
white,” its uppermost two rays dark. 

Measurements in hundredths of length to anus (84 mmr.).—Length 
of head, 75; length of orbit, 22; postorbital length of head, 25; least. 
width of interorbital, 15; least suborbital width, 10.5; distance from 
orbit to preopercle, 28; length of snout, 28; width of snout, 29; length: 
of upper jaw, 20; length of barbel, 7; depth of body, 46.5; width 
of body across pectorals, 31.5; distance from center of anus to origin 
of anal, 15; distance from anus to base of outer ventral ray, 20.5; 
distance between ventral and isthmus, 23; length of first dorsal 
base, 18; interdorsal space, 22.5; length of outer ventral ray, 40, 

Only the type-specimen is known. 

(notatus, designated by a mark.) 
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28. COELORHYNCHUS TRIOCELLATUS, new species. 


Type-specimen.—Cat. No. 78218, U.S.N.M.; amale 190 mm. long to 
the end of a pseudocaudal, 65 mm. to the anus; dredged at Albatross 
station 5575, north of Tawi Tawi, at a depth of 315 fathoms, where 
the bottom temperature was recorded as 52.3° F. 

This species, quite handsomely marked for a bathybial type, is 
closely related to both @. notatus and sexradiatus, but resembles 
notatus most. Comparison between these forms has already been 
given in the analytical key to the species of Coelorhynchus, and will 
be repeated in some detail in the course of the following description. 
C’. triocellatus is also related to the following species, which, how- 
ever, lacks the ventral fossa. 

Fin-rays—first dorsal, I, 9; pectorals, 17-16; ventrals, 7-7. 


Fic. 12.—CoELORHYNCHUS TRIOCELLATUS. TYPE. 


The body is slender and comparatively strongly compressed; its 
greatest depth is contained 1.9 times in the head; its width across the 
pectoral bases, 2.5 times, being equal to the depth of the body below 
the origin of the lateral line, or to the total depth of the body 
at a point twice the head’s length behind the tip of the snout; at that 
point the width of the body is contained 3.4 times in the depth. 
The dorsal contour is concave on the snout, but straight on the 
postorbital portion of the head, and horizontal on the tail behind 
the first dorsal fin. The snout in this species is diagnostically long, 
slender, and sharply pointed, with sides but little convex. Its pre- 
ocular length is contained 2.32 times in the head; the preoral length, 
2.45 times; its width opposite front of the orbits, 3.0 times. The pos- 
teroventral angle of the subopercle is produced backward into a 
pointed flap. Length of the orbit, 3.6 in head, 1.05 in postorbital, 1.6 
in snout; least interorbital width, 1.6 in postorbital; least suborbital 
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width, 2.5. The maxillary subtends the anterior two-thirds of the 
orbit; the length of the upper jaw is contained 4.5 times into the 
head. The villiform teeth, as usual, are in bands on the jaws; the 
outer premaxillary series is scarcely enlarged. The short barbel is 
contained 5.7 times in the postorbital.. Six branchiostegals; gill- 
membranes with a free fold. 

In the location of the anus this species occupies a position inter- 
mediate between that of C’. notatws and that of C. sevradiatus, the 
distance from the center of the anus to the origin of the anal being 
contained 2.6 times in the distance between the anus and the base 
of the outer ventral ray; the latter distance is contained 1.1 times 
in either the postorbital or the distance from the ventral fin to the 
isthmus. 

A darkly pigmented and very narrow ventral fossa extends for- 
ward from the peritroct only to opposite the posterior ends of the 
ventral bases. 

The scales are in 54 series from the origin of the second dorsal to 
but excluding the lateral line scales. The spinous carinae on the 
scales of the body, 7 to 10 in number, are similar in strength to those 
of notatus, but bear 9 or fewer longer, sharper, and more curved 
spinules; these spinules are much longer, sharper, more slender, and 
more widely spaced than those of C. sewradiatus. The squamation 
of the head is so similar to that of C. notatus that only the features 
apparently diagnostic need be described. The scales as a whole 
differ in bearing fewer carinae and fewer spinules. The acute dorso- 
terminal plate is much longer than in any of the preceding species, its 
length being contained only 2.9 times in the postorbital; its spinules 
are arranged in three series radiating from its tip, being much re- 
duced in size along the double median series. There are 6 scales on 
the ethmoid, 7 or 8 on the preorbital, series of the infraorbital ridge, 
and 9 on the mediorostral ridge. The median of the three spinous 
ridges on the occipital scute is the strongest; a scale nearly half the 
distance from the scute to the dorsal fin is enlarged and strengthened 
after a somewhat similar fashion. The median of the three series 
of scales between the occipital and postorbital ridges is enlarged. 
The anterolateral region of the snout is largely covered with prickles, 
leaving only a narrow naked groove lateral to the single series of 
scales bounding the median rostral row. In addition to these prickles, 
and to the longer dorsoterminal plate, the scales on the head of ¢rio- 
cellatus differ from those of sevradiatus chiefly in bearing fewer and 
more divergent carinae. The underside of the head and the nasal 
fossa are empicily scaleless. 

The first dorsal spine is very short, stout, and sharp ; the second 
is long and filamentous, being contained 1.12 times in the head (the 


a 


_17he fin-rays are probably shorter in the female. 
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spine is broken at its extreme tip); the third ray is longer than in 
C. sexradiatus, being contained 1.21 times in the length of head. The 
base of the first dorsal fin is contained 1.2 times in the interdorsal 
space, or 1.4 times in the postorbital length of head. The second 
dorsal fin is rather low anteriorly, the first ray being contained 6.3 
times in the postorbital. The origin of the anal is anterior to the 
vertical from the middle of the interdorsal space. Pectoral fin, 1.6 
in head; outer ventral ray, 1.75; second ventral ray, 2.85, reaching 
a little beyond the origin of the anal. 

The ground color is a little lighter than in sexradiatus or notatus, 
and much lighter than in maculatus or velifer. The dark shade of 
the belly extends from the anus to the isthmus and on the sides to 
above the ventrals. The blackish brown spot above the pectoral 
extends upward to the lateral line and covers six scale rows. A 
dusky region, of squarish outline, extends from the first dorsal for- 
ward to the occiput, and downward on each side to the origin of 
the lateral line; it bounds the upper anterior margin of the light 
area about the suprapectoral spot. A dusky area which extends 
downward and backward to the lateral line is separated from the 
spot by an interval shorter than in noftatus (being but two-fifths as 
long as the head) ; a similar but smaller, and only faintly ocellated 
saddle, is separated from the first by an interval half as long as the 
head. A black spot, located on the sides of the branchiostegal mem- 
branes, is separated from the free edge by a narrow whitish line. 
The opercle is dusky, with a small blackish spot near its angle. 
The first dorsal fin-is dusky black only on the spine and on the 
distal portion of the anterior soft rays; it is whitish elsewhere. 
The second dorsal fin is ight; the anal is dark anteriorly, especially 
toward the tips of the rays. The ventral fin is chiefly dusky, be- 
coming darker distally, blackish near its base, and whitish on the 
‘filament of the outer ray. The pectoral rays, with the exception of 
the uppermost two, are light. 

The differences between C. triocellatus and notatus may be summed 
“xp as follows: the body is more strongly compressed; the snout is 
much longer, narrower, and more acute; the dorsoterminal plate 
is much longer; the anus is more posterior in position; the spinules 
on the scales of the body are longer; other differences exist in the 
squamation of the head and in the coloration. C. triocellatus dif- 
fers from sewradiatus in several characters: the body is more com- 
pressed; the snout is longer, narrower, more acute; the anus is 
located farther forward; the ventral fossa is shorter; the pectoral 
and ventral rays are more numerous; the coloration is more varie- 
gated; additional differences in squamation have been noted in the 
description. 
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Measurements in hundredths of length to anus (65 mm).— 
Length of head, 78; length of orbit, 22; postorbital length of head, 
23; least interorbital width, 14; least suborbital width, 9; distance 
between orbit and margin of preopercle, 25; length of snout, 34; 
width of snout, 27; length of upper jaw, 18; length of barbel, 4; 
depth of body, 43; width of body across pectorals, 31.5; distance 
from origin of anal to center of anus, 9; distance from anus to 
base of outer ventral ray, 20; distance between ventral and isthmus, 
24; length of second dorsal spine, 69+; length of third dorsal ray, 
66; length of first dorsal base, 16; length of interdorsal space, 18; 
length of pectoral, 49; length of outer ventral ray, 44; length of 
second ventral ray, 28. 

(triocellatus, in reference to the three ocellated marks.) 


29. COELORHYNCHUS DORSALIS, new species. 


Type-specimen.—Cat. No. 78219, U.S.N.M.; a male, 200 mm. 
long (extreme tip of tail broken off), 59 mm. to anus, dredged 
by the steamer Albatross at station 5329, in 212 fathoms, off north- 
ern Luzon, where the bottom temperature was recorded at 51.4° F. 

A single paratype, 155 mm. long to the end of its pseudocaudal, 
about 47 mm. to anus, was taken near the type-locality, at station 
5326; depth, 230 fathoms; bottom temperature, 55.4° F. 

This species is the only one of the C. notatus group known froin 
off northern Luzon, and was not taken off southern Luzon, where 
C. velifer and macrolepis were dredged in abundance. 

Fin-rays—first dorsal, II, 8; pectorals, 17—17 (17—16 in para- 
type) ; ventrals, 7—Y. 

In its form this species is somewhat more slender than usual, its 
greatest depth being contained 1.95 times in the head (1.88 times in 
the paratype) ; width of body across pectoral bases, 2.75 (2.6) times; 
- at a point twice the length of the head behind the rostral tip the 
width of the body is just one-third of the depth. The dorsal contour 
of the snout is somewhat concave; that of the postrostral portion of 
the head is nearly straight, not being elevated at the occiput. The 
snout is long and diagnostically broad anteriorly, being especially 
wide between the comparatively prominent anterolateral angles, 
where the width is a little greater than either the orbital length or 
the length anterior to the angle on either side. The preocular length 
of the snout is contained 2.37 times in the head; preoral length, 2.7; 
width opposite front of orbits, 2.9 (2.8). The subopercle is produced 
backward and downward, from its lower angle, as a pointed flap. 
Length of orbit, 3.6 in head -(3.7 in paratype) ; 1.1 (1.15) in postor- 
bital; 1.5 (1.6) in snout. Least interorbital width, 1.7 (1.6) in postor- 
bital; least suborbital width, 2.6 (2.7). The upper jaw, contained 
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4.15 (4.2) times in the head, extends backward almost to below the 
hinder margin of the pupil. The outer series of premaxillary teeth 
are scarcely enlarged. The free portion of the small barbel is con- 
tained but 7.2 (6.2) times in the postorbital. Fhe gill-membranes 
cross the isthmus with a narrow free fold; six branchiostegals, 

The center of the anus is distant from the anal, the interspace being | 
half the distance from the anus to the base of the outer ventral ray, 
a distance which is contained 1.2 times in that between the ventral 
and the isthmus, or 1.3 (1.4) times in the postorbital. There is no 
trace of a ventral fossa in front of the anus nor between the ventrals. 

The scales are smaller and more closely imbricate than in the fol- 
lowing species, there being 64 in a series from the origin of the 
second dorsal fin to the lateral line series. The scales are less strongly 


Fig. 18.—CoRmLORHYNCHUS DORSALIS. TYPE. 


spinous than in argus and macrolepis, but their carinae are more dis- 
tinctly developed, numbering 8 to 11 on each scale (5 to 7 in the 
smaller paratype). Each of the carinae bears 12 or fewer short, 
sharp, close-set spinules directed backward, the last one projecting 
slightly beyond the margin of the scale. In general the squamation 
of the head is similar to that of notatus, sexwradiatus, and triocellatus, 
but a few differences are apparent: the carinae on most of the scales 
of the head are similar to those of the body; they are usually more 
divergent, weaker, and smoother than in the preceding species. The 
dorsoterminal plate is shorter than in ¢réocellatus but more prominent 
than in notatus and seawradiatus; its dorsal length is contained 3.3 
times in the postorbital (4.1 times in the paratype). Seven scales 
cover the ethmoid portion, and 10 or 11 (9) the preorbital portion 
of the infraorbital ridge. Over the mediorostral ridge there are but 
8 narrow scales, each more oval than in the preceding three species, 
and armed with spinous carinae radiating from near the center of 
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the scale. Between the occipital ridges the scales, in five series, are 
mostly little modified, but become reduced in size near the median 
occipital scute; this scute bears a strong median and a weak lateral 
keel; there is no second scute between this one and the dorsal fin; a 
scute near the origin of the lateral line bears a strong spinous crest, 
with a weaker ventral carina. The scales in the median of the five 
series between the occipital and the postrostral ridge series are 
markedly enlarged, some bearing as many as 13 divergent carinae. 
As in notatus and triocellatus, as distinguished from sexradiatus, the 
fossa within the anterolateral margin of the snout is largely covered 
by prickles, leaving only a narrow groove along the outer side of 
those series of scales which bound on each side the median rostral 
ridge scales; the scales of these series are similar to those of preced- 
ing species, bearing an outer subparallel and an inner oblique group 
of carinae; posteriorly, small scales are inserted between the main 
series and the median rostral series. The underside of the head bears 
no scales. 

The first dorsal spine is short and strong; the second is long, 
and it terminates in a long filament; the third ray is as long as 
the snout plus the orbit. The base of the first dorsal is contained 
1.3 times in the interval between the dorsals, and 1.5 times in the 
postorbital length of the head; the second dorsal fin is rather low 
anteriorly. The origin of the anal fin hes below the anterior por- 
tion of the interdorsal space. The pectoral is contained twice in 
the head; the second ventral ray reaches the anal origin. 

As a wide sexual dimorphism was demonstrated in C. maculatus, 
velifer, and .sewradiatus as regards the length of the fin-rays, a 
comparison of these characters is added, based upon the type, a 
male, and the paratype, a smaller female. Although the difference 
is less striking, it is probable that in this species, too, the fin-rays 
are longer in the male than in the female. — 


Table of fit-ray measurements. 


Type Paratype 
(a male). | (a female). 


DOFSalspimneunto head en seeem aoe sees Se ere ce terete. ee ae 0.9 152 
Pectoral fin into head | 2.0 2.0 
Outer ventral ray into head --. 2s 1.95 2.2 
NECOHOsV On nol raya tO mM GAd sae tee eae See Sas cis eae oo Seren once = 3.15 Bue: 


The ground color is light, about as in C. triocellatus. The dusky 
shade-of the belly extends forward to, or nearly to, the isthmus, and 
on the sides to above the ventrals, thus distinguishing this species 
from notatus and sexradiatus. The markings of the two specimens 
are not strong. The large spot above and behind the pectoral in- 
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cludes the first row and a half of scales above the lateral line, and 
covers eight oblique rows (six in paratype) ; this spot is ocellated 
by a wide lighter band, which is immediately preceded and followed 
by rather indistinct aunies similar to those of related species. 
After an interspace three-fourths as long as the head, the dark spot 
is followed by the usual dark saddle, which in this species is quite 
indistinct. The head is lightly colored, with silvery reflections as 
on the sides of the body; the opercle is dusky; the margin of the 
branchiostegal membranes laterally is whitish. The buccal cavity 
and the upper two-thirds of the branchial cavity are lined with a 
dusky membrane; the parietal peritoneum is light purplish brown, 
blotched with darker and underlain with silvery. The first dorsal 
is mostly dark, but lighter near its base, and near the tip of the 
spine; the second dorsal is light; the anal fin has a dark margin, 
which is widest anteriorly. The pectoral fin is almost whitish, ex- 
cept on its upper margin; the ventral is dusky, with a blackish base. 

This interesting species is similar to the last one described, C. 
triocellatus, but differs notably in lacking the ventral fossa, in its 
plainer coloration, ete. It is also closely related to the next species, 
C. argus, from which it differs in the produced dorsal spine, in the 
broader snout with more convex sides, and in details in the squama- 
tion of the head. From both of these species, C. dorsalis differs 
also in its finer scales, there being 64 instead of 53 scales in a row 
between the origin of the second dorsal and the lateral line series. 

Measurements of type in hundredths of length to anus—Length 
of head, 76; length of orbit, 21; postorbital length of head, 24; width 
of interorbital, 17; width of suborbital, 9; distance from orbit to 
preopercular margin at angle, 28; length of snout, 32; length of 
upper jaw, 18; length of barbel, 3.7; depth of body, 39; width of 
body, 26; distance from center of anus to origin of anal, 9; distance 
from anus to base of outer ventral ray, 18.5; distance from base of 
outer ventral ray to isthmus, 22; height of second dorsal spine, 84; 
height of third dorsal ray, 51; length of first dorsal base, 16; length 
of interspace between dorsals, 20.5; length of pectoral fin, 40; length 
of outer ventral ray, 39; length of second ventral ray, 25. 

(dorsalis in reference to high dorsal fin.) 


30. COELORHYNCHUS ARGUS Weber. 


Coelorhynchus argus WerseER, Fische der Siboga-Expedition, 1913, p. 161, 
pl. 4, fig. 4 and 4a. 

We hesitate to refer our specimens to C. argus, as certain discrep- 
ancies between them and Weber’s description are difficult to explain. 
The orbit is never quite as long as the postorbital length of the head, 
as we measure these parts, either in our specimens or in Weber’s 
figure, but his measurements indicate the reverse. The interorbital 
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in our material is always less than half the length of the snout, but 
to a variable degree. Weber? finds only 2 specimens out of 19 in 
which the snout is more than twice as long as the least interorbital 
space. These differences may, however, be due to different methods 
of measurement. The methods which we follow are clearly given in 
the introduction to our paper on Japanese Macrouroids.? (. argus 
can not be identified with any other of the seven species of the C. 
notatus group, all of which are described in these pages. 


List of stations. 


- | Bottom | Number 
Albatross ‘ Depth in : 
H Locality. tempera- | of speci- 
station. fathoms. KG aaa. 
ee 
DeSia EB ehweeDMBUITias ana WuWZ0Ns 5.45 ccse~ let osc ccee eect aces oe 209 52.4 1 
DilgnOhina sea, OfvsOUGHerM WNZON = sieen ses. cceee s+ Anse Sema 177 52.4 1 
SOULS Ree a Oe Sn enlace tsicinicte ss Siceeartcemtns eee sok came Sead 1G Dl eee eae 1 
5265" | -- << Le aes ers e oreo arate sine See aicleed Mes annie Se eee see = WB 'a| ess eeereist= 1 
O20 | esce OS Hae SS ersoaie cee ceios Com waste seamns obeccis eames nesewelely VB Rae. Sees 8 
5298 |... -- CORE Rte ee ene ne LAE Se es ie Re ee RI ee it NAO" or ereetecer 2 
5421 | Between Panay and Guimaras Islands.............-.--------- DS I os et se 1 
5247 | Gulf of Davao, southern Mindanao TUG Hi BB eee ee 2 
So4gn ENearololsiandse 2, =. sess sce cance Sescieccsees 232 53.5 4 
Dooly | pases COM eee eter se see e seme cete sence eee 161 57.4 3 


We have prepared a detailed description of our material: 

Fin-rays—first dorsal, II, 7 to 9; pectoral, 14 to 17; ventral, 7. 

The dorsal contour varies somewhat, that of the snout being more 
or less concave, while that behind the snout is more or less convex. 
Greatest depth of body, 1.85 to 2.0 in head; width across pectoral 
bases, 2.6 to 2.9, equal to, or somewhat less than, the depth of the 
body below the origin of the lateral line. The dorsal contour is not 
elevated at the occiput. The snout is narrow anteriorly as in notaius, 
sexradiatus, and triocellatus, its sides being quite evenly convex for- 
ward to just behind the produced dorsoterminal plate, the length 
of which is contained from 2.9 to 3.9 times in the postorbital. In 
some specimens the anterolateral angles of the snout are fairly 
prominent, while in others they are scarcely apparent. Preocular 
length of snout, 2.2 to 2.5% in head; preoral length, 2.4 to 2.9; width 
of snout opposite front of orbits, 2.7 to 3.05. The width of the snout 
at the posterior end of the ethmoid region of the infraorbital ridge 
is about equal to the length of the orbit, and is contained from 1.0: 
to 1.25 times in the distance from that point to the tip of the snout. 
The subopercle has the usual pointed flap. The orbit is of rounded- 
oblong outline, its length being contained from 3.4 to 3.8 times in the 
head; 1.0 to 1.1 times in the postorbital length to the edge of the 

1 Doctor Weber has kindly reexamined his material as regards this and other points 
which were of interest to us. 

2Proc. U. S. Nat. Mus., vol. 51, 1916, p. 147. 


’These measurements of the parts of the head were made on each of about 12 speci- 
mens, in which the heads measured from 41 to 53 mm. 
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membrane at the opercular margin; 1.4 to 1.7 times in the snout. 

The least interorbital width is located above the front of the pupil, 

and is contained 1.5 to 1.8 times in the postorbital; the least sub- 

orbital width, 2.6 to 2.7. The upper jaw extends backward almost - 
or quite to the vertical below the hind margin of the pupil, and 

is contained from 3.95 to 4.8 times in the head. Bands of fine teeth 

occur in the jaws; the outermost premaxillary series 1s somewhat en- 

larged. Barbel, 4.0 to 7.0 in postorbital length of head. Six branchi- 

ostegals; the gill-membranes have a free fold of variable width. 

The center of the anus les in advance of the origin of the anal 
fin a distance half to two-thirds that between the anus and the base 
of the outer ventral ray; the distance from anus to ventral is con- 
tained 1.25 to 1.5 times in the distance from the ventral to the 
isthmus, or in the postorbital length of the head. No trace of a 
scaleless ventral fossa can be found in specimens in which no scales 
are lost, but the scales are often fallen in an area before the anus. A 
gland-like body extends forward from the peritroct to between the 
ventrals, above the position occupied by the ventral fossa in those 
species in which the fossa is present; this organ is slender posteriorly, 
but widens anteriorly to an ellipsoidal form; its ventral surface is 
black, in strong contrast to its silvery dorsal face. 

The scales are léss closely imbricate than in C. dorsalis; they are 
constantly in 54 rows between the lateral line and the origin of the 
second dorsal. The scales of the body are moderately rough, being 
more strongly spinose than in (. dorsalis. Each scale is armed with 
5 to 10 well-formed, slightly divergent spinous carinae. The spinules 
are fewer than nine on each carina; they increase in size posteriorly 
on each carina, the last one projecting beyond the scale margin. The 
ridges of the head are rendered quite rough by scales armed with 
several carinae. Six or seven scales cover the ethmoid, and 9 to 11 
the preorbital portion of the infraorbital ridge. The dorsoterminal 
plate is of variable length and breadth, and is nearly smooth medi- 
ally; the ventroterminal plate is rough with conic spines. 

The median rostral ridge is covered by seven to nine oblong- 
elliptical scales, on which the carinae radiate in all directions from 
a point near the center of the anterior scales, but from a point near 
the front margin of the posterior ones. The inner oblique group of 
carinae are obsolescent on those scales which form the series bound- 
ing the median rostral series. The character of the squamation be- 
tween the occipital ridges in diagnostic of the species: from the end 
of the median rostral ridge backward for a distance equal to the 
vertical diameter of the orbit, the scales are similar to those of the 
body, but are rather smaller, and are arranged in five irregular rows; 
behind these there abruptly follows an area in which the scales are 
much reduced in size and armature; this area is followed by a cres- 
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cent-shaped naked region, with the convex side just in front of the 
occipital scute. This scute is less modified than in related species; it 
bears five to seven carinae not much stronger than those on the scales 
of the body; behind this scute the scales are rather small; a similar 
scute, even less modified, occurs in some specimens on the mid-dorsal 
line between the main scute and the origin of the first dorsal; a scute 
with a strong median keel is sometimes developed at the anterior end 
of the lateral line. _The squamation of the region between the occi- 
pital and postorbital ridges also differs conspicuously from that of 
the other species: the lower two-thirds of this area is covered by 
two or three subequal rows of scales, bearing as many as 11 divergent 
carinae, while the upper third is covered by scales mostly of greatly 
reduced size. The region below the orbit and the larger part of the 
anterolateral region of the upper surface of the snout are covered 
by prickle-like scales. The under side of the head is wholly naked. 
The first dorsal spine is sharp; the second spine in some speci- 
mens ends in a short, fine filament; its length is variable, about 
equal to the postrostral length of the head. The base of the first 
dorsal is contained 1.3 to 1.7 times in the interdorsal space, and 
1.4 to 1.8 times in the postorbital length of head. The second 
dorsal fin is low anteriorly, its first rays being contained from 4 
to 6 times in the length of the orbit. The origin of the anal fin 
lies below the middle or the anterior half of the interdorsal space. 
The outer ventral ray ends in a filament, which, like that of the 
dorsal spine, is sometimes compressed distally.. The second ventral ray 
reaches almost to the orfgin of the anal fin. The wide variation exist- 
ing in the length of the fin-rays is apparently not sexual, as was 
demonstrated in those species with elevated dorsals (as C’. velifer). 


Table to show variation of fin-rays in male and female specimens. 


Males. Females. 
Seconudorsal spineim head eo. s-)oe n/n ss 2 = cielo sie anne Senin e-em s = 1.5 to 1.85... .-| 1:6 to 2.0 
PRHITGGOTsalerayaIMENeAa C= sae) eae ce oc ee alsineies oo sci sosis eee sees serie Ito a Oeeeeees 1.8 to 2.2. 
EPerOnalgine Th CAC mer sees eee) aisle inate nna niente aaron ae acres aS DD GOl2 aise setae 2.1 to 2.65. 
Mutenventralrayai head as ace eas eee cis ae asiemeiniae a2 a= c= eae ape azar PEARS 6 secon 2.25 to 2.7. 
Speceyacal Weiayancel iy why GENO ae one Sopa B Oe acre One se eee SebRee eS Sansone. 3.45 to 4.0....-- 3.4 to 4.25. 


1Five males and four females were measured, including both sexes from southern 
Luzon and from off Jolo Island. 

The color of (C. argus is more variable than that of any other 
species of the group examined. The ground color varies from light 
yellowish to dark brown. The region between the anus, ventrals, and 
isthmus is blackish. The dark specimens are from China Sea, 
while the lighter ones were dredged in the vicinity of Jolo Island, 
and in Davao Gulf, off the southern coast of Mindanao (other dif- 
ferences are not evident between the northern and the southern 
specimens). The dark markings are very indistinct in certain speci- 
mens, both of the light and dark types, while in others they are very 
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strongly marked. The spot behind and above the pectoral fin covers 
seven to nine oblique rows of scales, and extends upward to include 
one or two rows above the lateral line. This spot in some specimens, 
most notably in the young, is ocellated by a white ring, which sep- 
arates the ‘spot from the dark squarish blotches extending forward 
and backward from the first dorsal fin. After an interspace about 
as long as the snout plus the orbit, the pectoral spot is followed by 
a dark bar extending from the dorsal downward and backward to the 
anal, and covering five to seven rows of scales. The sides of the 
head and. body show silvery reflections. The branchiostegal mem- 
branes are mainly dark, but are margined with whitish. The linings 
of the buccal cavity, except about the mouth, and of the upper half 
of the branchial cavity, are dusky. The parietal peritoneum is 
hght purplish brown, punctulate with black, and underlain by sil- 
very; the peritoneum is little darkened in young specimens. The 
color of the fins, like that of the body, is widely variable; the first 
dorsal is whitish or dusky, with the larger and distal part of its 
spine, and the smaller and distal portion of its soft rays, blackish; 
the second dorsal is constantly hight, but the anal varies from dusky 
to blackish anteriorly, and from whitish to dusky posteriorly; the 
pectoral is whitish or dusky, the ventral dusky or blackish, with the 
filament of its outer ray whitish. 

This species probably never reaches a large size. Our largest: 
specimen among 25 is a male, and measures only 65 mm. to the anus, 
while females measuring 54 to 64 mm. to the anus have their ovaries 
filled with ripening ova. C.argus is most closely related to C. dorsalis 
from northern Luzon, from which it differs in the larger scales, 
lower dorsal, narrower snout, and in details in the form and in the 
squamation of the head. 


Table of measurements in hundredths of length to anus. 


Albatross Statouy. 22. -cseeee Seca eeee ce | teeee eee | 5549 5549 5135 5112 5549 
Totallength sin mime ashee a. > pace ere 196 | 186 171 1167 1 187 117 
Length tojanus in mim.ie o/s seece- eee 64 | 59 53. 5 54 65 35 
Lengthiothende-.eieoasuaeet cee ceh oes 80 | 87 Si 78 81.5 78 
hen gthnoharbitt soe: acs Sees a eee eee 24 21 22)” «| 23 23 24 
Postorbital length of head................. 24 23 24, 5 | 25 23 24 
Widthiofinterorbital::.-- 3.2. 2.222 sees. 2: 16 14 16 15. 5 16 15 
Width ofsuborbital-2- >. 2222.25 Sa aele LO) 8.5 9 9 9 9 
Oxrbititoypreopercle! 25s. 2-255, -eeeee eee 28 | 25 26 28 25 26 
MenethvoLsuout -<eoseeeeaee eee eee SEV | 33.5 34 31 37 33 
Length of appermjawis aecses. fe ceemen ee ee 20.3 18 19 20 18 19.5 
Depthioiibodyise sso.) py Pee Sen Se 46 39 43 42 41 40 
Width ofbodiy. snc es: tee eeere oo een ees ones 30 32 31 31 28 
ANUS: fOanal so. Jcseteciece. Aes 5 ere Saas MGR y 8.5 13 9 10.5 8 
ANUS CONVENES esc jae eee eee eee 19 | 17.5 18 16 17 16 
Mentral toisthms S22. eee cone eee 24 22 24 23 21 22 
Height of second dorsal spine.............- 46 52. 5 52 49 44 42 
Height of third dorsal ray.....-- Sees paisa 46 AS yi eee 42.5 41 
Length of first dorsal base.........-- Sepree'e Le oe 15 14 16 14 16 
Length of interdorsal space...............- 22 26 22 21 22.5 21 
engthion pectoral masse secon 36 36 38 | 36 32 34 
Length of outer ventral ray............... 36 36 38 37 30 36 
Length of second ventral ray............-. 20 21 22 21 21 19 


1A small pseudocaudal developed. 


(argus, in reference to the eyelike spots. ) 
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31. COELORHYNCHUS MACROLEPIS, new species. 


Type-specimen.—Cat. No. 78220, U.S.N.M.; collected by the Aldba- 
tross in 236 fathoms at station 5111 in China Sea off southwestern 
Luzon. It is 143 mm. long to the end of a large pseudocaudal of 10 
rays, and 55.5 mm. to the anus. 


List of stations. 


| ] 
| Depth | Bottom | Number 
peruse Locality. in tempera-| of speci- 
ZOE fathoms. | ture. mens. 
: SoBe 
5111 | China Sea, vicinity of southern Luzon.....................-.- 236) pene ere 35 
5280 |....- GIG Bok SE ABA OAR a Se rece Maser Se noe ee ea a a Re SO 193 | 49.6 1 
SPL NS 2k S(O KG) Oe ae EN Se Ne Ee Te ie are aa BR er eee eee 201 50. 4 1 
O50) i ebalavan> aves SOUUMELM LillzOMmess sos secs cane eee cen comoecc cs DT4' | oie Seer 20 
EOS is BEE kre oR TNE Gee Sia Sher ao eB SR OW ONAZE | bel oa Vole Oc See eer 1 


This small and fragile species is represented in the collection by 
58 specimens, varying in length from 27 to 70 mm. to the anus; 18 
females, in which the heads measure from 41 to 52 mm., have ripe 
or ripening ova. It is one of the most distinct species of the notatus 
group, being distinguished from all of the others by its larger scales, 
_ and from those species without a ventral fossa in numerous other 
characters; the orbit is larger, the snout of different form, and the 
squamation different in many details. 

Fin-rays—first dorsal, II, 9 (8 to 19 in paratypes) ; pectorals, 
17 (or 16) ; ventrals, 7 (constant). 

This is a slender form, with an arched dorsal contour more notably 
elevated than usual at the origin of-the first dorsal fin. The greatest 
depth is contained 1.8 (to 2.0) times in the head; the width across 
the bases of the pectoral fins, 2.5 (2.4 to 3.00) times, being a little less 
than the depth of the body below the origin of the lateral line. In 
distinction from all other species of the notatus group, with the ex- 
ception of maculatus and velifer, the dorsal contour of the snout is 
almost straight. The suborbital and preorbital portions of the infra- 
orbital ridge are straight in outline; the ethmoid region is evenly 
convex. The width of the snout across its anterolateral angles is 
greater than the length of the snout before the angle. The dorso- 
terminal plate varies widely in its length, which is contained from 
3.0 to 4.3 times in the postorbital (3.7 times in the type). The sub- 
opercle ends below and behind in the usual pointed flap. The inter- 
orbital space is wider than in dorsalis or argus, and the suborbital 
is markedly broader. The maxillary extends backward a little be- 
yond the vertical from the middle of the orbit. The teeth are villi- 
form on the jaws; the outer premaxillary series is scarcely enlarged; 
the barbel is short and slender. Six branchiostegals; gill-membranes 
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with a free fold. The center of the anus is in advance of its normal 
position before the origin of the anal fin, the interspace being con- 
tained 1.4 (1.0 to 2.0) times in the distance between the anus and the 
base of the outer ventral ray; the latter distance is contained 1.4 
(1.83 to 2.0) times in the interval between the ventral fin and the isth- 
mus, or 1.4 (1.3 to 1.8) times in the postorbital length of the head. 


Summarized table of proportion of parts of the head.’ 


| 
ie Sot Hoe | Type- 
Variation. specimen. 
| . 
Orbitiin headers. . Saas see eee oe OE ae ee ee ee ee ae 3.05 to 3.3 3. 05 
Onbit. in’ postorbiltall: ssc oe se oan aces eee oon Set nee eee gee eee 0.8 to 1.0 0.8 
Orbit in snout......... Sede dais Sais as Se Ree See eat nea cae eae Eee eos 1.2 to 1.4 1, 25 
interorbital in -postocbitalvess2 555. 25 tae Roa a See eee eee 1:3 to 1.5 1.5 
Suborbitaliinipostorbivalc == sass os eee edee nae at SNELL IA SS 2 oe eens 2.0 to 2.25 2.0 
Upperiiaw in headee ess. se eee eer eee eee ate 4.1 to 4.65 4.2 
Barbelin postorbitale..2.72 Se sania eee eee ce oe ee oe ee eee ne eee 3.6 to 5.5 5.0 
Length of snout in head: 
PreOCWlAl 22's; se sccences seme dese sesso oe ee cee ares BE ee ea anise res eed 2.25 to 2.6 2.5 
Preoral 5.2. x oSteasts cma Peete ae ase eee ee ee SR eee ee es 2.4 to 2.9 2.9 
Width offsnoutiinthead..<-2.cc.k+ 5. het ce PA es eke! Se 2.4 to 27 2. 55 
Width of snout at end of ethmoid region of infraorbital ridge, measured 
into lengthvof: snout beforethat pomt:: Wo. 2es-.ce- eon anes e eee ee eee 0.8 to 1.0 0. 85 


1 Measured in each case on 22 specimens, varying in length of head from 30 to 47.5 mm. (excepting case of 
barbel, measured in 16 specimens). Length of head in type-specimen, 44 mm. 

The scales, especially those on the head, are loosely imbricate; 
they are larger than in any other species of the notatus group, there 
being constantly but 4 or 43 in a series from the origin of the second 
dorsal to but excluding the scales of the lateral line. The scales of 
the body are about as rough as in argus or velifer, but those on the 
head, especially along the ridges, bear longer and stronger spinules. 
On each scale of the body there are from 9 to 11 parallel rows of 
slender and usually long spinules, the arrangement of which is 
slightly irregular as a result of the obsolescent character of the 
ridges along which the spinules are usually borne. The last spinule 
of each series often projects well beyond the margin of the scale. 
Six to 8 scales, studded with strong conic spinules, bound the eth- 
moid region of the infraorbital ridge; there are 8 to 11 scales on the 
preorbital section of the ridge. There are 8 (6 to 9) scales in a series 
along the superior rostral ridge; from near the anterior margin of 
each of these elongate scales there radiate backward several series 
of fine spinules. This median rostral series is bounded on each side 
by a single series of rather large scales bearing spinules in several 
series directed chiefly backward and inward, but not differentiated 
into two groups as usual in related species. The squamation of the 
region between the occipital ridges offers diagnostic characters: 
along the region vertically above the orbit there are three very regu- 
lar and parallel rows of scales similar to those of the body (in 
paratypes smaller scales are sometimes interpolated between these 
series, rendering the arrangement less regular) ; between the abrupt 


PHILIPPINE MACROUROID FISHES—-GILBERT AND HUBBS. 479 


termination of these series of scales and the occipital scute there is an 
area covered by prickles anteriorly but naked posteriorly. The oc- 
cipital scute, often double or even triple,’ is armed by a strong 
median spinous keel and by a few weaker lateral carinae variously 
developed; no scute is present on the mid-dorsal line between the 
occipital scute and the dorsal fin, but there is a small scute just 
above the origin of the lateral line. The median of the 3 irregular 
series of scales between the occipital and postorbital ridges is en- 
larged only anteriorly. Except for the presence of a few scales 
posteriorly, the anterolateral region of the snout is wholly naked. 
There are no scales on the under side of the head. 

The first dorsal spine is stout and very short; the second spine 
is about as long as the first soft ray, and when unbroken at its tip 


Fic. 14.—CoELORHYNCHUS MACROLEPIS. TYPE. 


is about equal to the postrostral length of the head (often somewhat 
longer, sometimes slightly shorter). The base of the first dorsal is 
contained 1.6 (1.25 to 1.6) times in the interdorsal space, and 1.5 
(1.3 to 1.6) times in the postorbital. The origin of the anal lies 
behind the vertical from the middle of the interdorsal space. Length 
of pectoral, 2.15 (to 2.8) in the head. As in the case of C. argus, 
this wide variation in the length of the fin-rays appears not to be 
correlated with sex. The outer ventral ray is constantly shorter 
than in related species except argus, being contained 2.4 times in the 
head in the type and in most of the paratypes of either sex, but vary- 
ing from 2.25 to 2.6. The short second ventral ray fails to reach the 
anal, and is contained 3.9 to 4.4 times in the head. 

Coloration in aleohol—The ground color is hght, with more or less 
evident markings as in related forms. The abdomen between the 


1This degree of variation is apparently characteristic of this species. 


119404—20—8 
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anus and the ventral fins is blackish, but the region anterior to the 
ventrals-is usually dark brown (or light brown). The usual round- 
ish spot above and behind the pectoral fin covers about seven oblique 
scale rows, and is ocellated with a lighter ring, which is preceded by 
an indistinctly darker squarish saddle just before the first dorsal fin, 
and followed by a similar saddle extending below the interdorsal 
space. Silvery reflections are seen on the sides of the head and body. 
The coloration of the head in general is light, becoming dark brown 
near the anterolateral angles of the snout, and blackish on the 
opercle. The buccal cavity is lined with purplish brown, without 
light margins about the gape; the branchial cavity is lined with 
brownish black, with a narrow light margin along the free edge of 
the opercular and branchiostegal membranes. The vertical fins are 
blackish, varying to light dusky; pectorals, hght dusky; ventrals 
blackish, with a white filament. In the young the first dorsal may 
be whitish proximally, but black on the tips of the spine and the 
front rays. The tail of the young is crossed by bars which are wider 
than the light interspaces between them. 


Table of measurements in hundredths of length to anus. 


Type. Paratypes. 


| 
‘Albatrosarstatione picnics das aes toca ean eeeecite cies §111 5365 | 5111 5111 5111 
Total lengthen pace ewe iein ce mistaeetainl tesla ener 1 143 164 | NODES | eae ascii 1104 
Length to anus in mm....--. 55.5 53 55 53 36 
Length of head.-........... 80 82 | 81 82 81 
Lengthof orbit............ Q 27 26.5 | 26 25 26 
Postorbital lengthiof head). 222222 2222-ssecccecoseess 23 21.5 | 23 22 22 
Wadthiofinterorbital > se ence. cee ce eeonescaene 16 Af nie 17 16 16 
iWidthiof suborbitall ssa. stese seems eee ene eee 11 11.5 | 10 11.5 11 
Orbit: fopreoperclesesemcce seer ene ace eeeeeeae se 25 26--~" 26 26 27 
engi bot Sauter sees sat cee ee eee ere 32 36 35 36 36 
Length ofnpper jawes--csee sce] soca see aaa 19 18 18.5 18.5 19 
Depth! Of Dod yet ane ee eee eee eee eee 44 43 | 43 43 39 
Width of bodys" ann eer escent = noe eee eee 32 20a 31 30 27 
ANUS HOA Alice = ss a ee se eigenen eine = soeeraetetaes 12.5 Cie Wea Steer ll 8 
IAEA Retna BS AAS 34 Godda sane coo aooQsessosadesad 17 Teh llosShocasee 13 14 
Ventral tousthmuss. eesd-cnese semen ee 23 22 | 26 22 23 
Height of second dorsal spine . zs Sat lees see 49 48 47 45 
Height of third dorsal ray....-. 3s Sab eher iiaca= Sor |loD Stem eee 46%. 203s oases Cad Becioticsaoe 
Length of first dorsal base.....-.------- 16 14 16 15 16 
Length of interdorsal space...........-.-+----------- 22.5 21.5 | 26 23 21 
bength obpectoral’ so -seee sence ses eeeesees aseaer cee 38 34 | 39 33 33 
Length of outer ventral ray....-.....---..----------- 35 38 34 33 37 
Length of second ventral ray.....--.--..---.-------- 19 20) | || |aimca elmteratelat= 20 21 


1 A pseudocaudal developed. 


(macrolepis, in reference to the large scales characteristic of this 
species. ) 
32. COELORHYNCHUS CINGULATUS, new species. 


Type-specimen.—Cat. No. 78221, U.S.N.M., a male, 136 mm. long 
to the end of a broken pseudocaudal, 56.5 mm. to the anus (about 
0.5 mm. of tip of snout estimated as broken off). The type was 
dredged by the steamer Albatross at station 5317, in the China Sea 
near Formosa; depth, 230 fathoms; bottom temperature, 50.6° F. 
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A single paratype was obtained: length, 148 mm. to end of in- 
jured pseudocaudal, 60 mm. to anus; Albatross station, 53825; lo- 
cality, China Sea off northern Luzon; depth, 224 fathoms; bottom 
temperature, 53.2° F; sex, female, with unripe ova in an elongate 
ovary. - 

Fin-rays—first dorsal, II, 8 (II, 9 in paratype); pectorals, 17 
- (18) ; ventrals, 7. 

The dorsal and ventral contours of the slender body are long, even 
curves; the greatest depth is contained 2.2 times in length of head; 
the greatest width across pectoral bases is about equal to the depth 
below origin of lateral line, and is contained 2.8 times in length 
of head. The dorsal contour of the head above and behind the 
orbit is gently convex, while that of the snout is concave. The sides 


Fig. 15.—CoELORHYNCHUS CINGULATUS. ‘T'YPE. 


of the head are straight medially along the preorbital and sub- 
orbital portions of the infraorbital ridge, but the contour of the 
ethmoid portion of the ridge is doubly curved, being convex 
posteriorly, and concave anteriorly just behind the sharp, long, 
and slender terminal spine; the length of the dorsoterminal plate is 
contained 2.3 times in the postorbital (in paratype). The width 
of snout at front of orbits is equal to the length of the ethmoid 
region of the infraorbital ridge, and is contained 2.7 (2.85) times 
in the head. Preocular length of snout, 2.2 in head; preoral length, 
2.4 (2.3). The occipital ridges are subparallel anteriorly, but di- 
vergent posteriorly; the least distance between them is contained 
1.3 (1.4) times in the distance between their terminations, and is 
equal to the least suborbital width, each being contained 1.6 to 1.7 
times in the interorbital. The postorbital ridge is curved slightly 
upward anteriorly, slightly downward posteriorly. The lower sub- 
opercular angle is produced downward and backward into a long, 
blunt flap, in contrast with the more slender, pointed flap of the 
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preceding series of species. The orbit is small: 3.8 (4.1) in the 
head; 1.75 (1.85) in snout; 1.15 (1.25) in postorbital. The least 
interorbital width is contained 1.4 (1.5) times in the postorbital; 
least suborbital width, 2.2 (2.4) times. The upper jaw (4.5 and 
4.8 in head) extends just a little beyond the vertical from the 
hinder margin of the pupil; the teeth of the premaxillary are 
somewhat enlarged in an outer series. The barbel is short and 
very slender, 6 (5) in the postorbital; 6 branchiostegals; fold of 
gill-membrane very narrow. 

The anus is located immediately before the anal fin, well behind 
the vertical from the origin of the second dorsal. Its distance from 
the base of the outer ventral ray is notably longer than either the 
distance between the ventral and the isthmus or the postorbital 
length of the head, and is contained 2.6 times in the head; the dis- 
tance between the ventral fin and the isthmus is equal to the length 
of the orbit. The anus is preceded by a small scaleless black area, 
from which a black line extends forward to the oval ventral fossa, 
which is covered by very thin, smooth scales, and is located just 
anterior to the ventral fins; the fossa is one-third as long as the 
postorbital; the distance from the center of anus to the front of the 
fossa is half as great as the length of the head. Distance between 
outer ventral ray and isthmus, 1.25 in postorbital. 

Twenty-one pyloric caeca, shorter than the orbit (in paratype). 

The scales are well imbricate and of medium size; 5 (or 54) in 
- a series between the front of the second dorsal base and the lateral 
line (excluding the lateral line scales). Each scale of the body bears 
5 to 7 poorly developed, slightly divergent carinae, which are armed 
with six (or fewer) spinules near the middle of the scale, where 
they are strongest and most numerous; these spinules are sharp and 
slender, and are directed backward; the last ones project beyond 
the margin of the scale. The spinules on the scales of the head are 
in general similar to those of the body, but are strengthened moder- 
ately on the supraorbital, postorbital, and occipital ridges; those on 
the snout and on the infraorbital ridge are characteristically small 
and suberect. The long, sharp dorsoterminal plate is armed by scat- 
tered spinules above, and by a marginal series (the strongest) on 
each side; the ventroterminal plate is armed by five series of spi- 
nules; the bases of the terminal plates are bounded by the ‘first two 
scales of the 9 to 11 which cover the ethmoid region of the infra- 
orbital ridge; the preorbital region of the ridge is covered by 14 to 
17 scales in a single series, while the preopercular and suborbital 
regions, behind the posterior margin of the pupil, are covered by 
a double series; from this double series there extends forward, be- 
tween the scales of the ridge and the eye, a diagnostic row of modi- 
fied scales bearing two strong series of spinules. The median ros- 
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tral series consists of 9 (6) scales with strongly divergent, but not 
radiating, series of erect spinules; it is bounded on each side by one 
or two series of scales, which decrease in size anteriorly, and are 
armed with six or fewer subparallel series of spinules; these series 
of scales are separated by a narrow scaleless groove from the lat- 
eral regions of the snout, which are covered by small prickly scales. 
The scales along the occipital ridges bear a median spinous keel and 
a few lateral carinae, well developed anteriorly, but obsolescent pos- 
teriorly; the region between the occipital ridges is covered by 5 
irregular rows of scales, which are similar to those of the body 
posteriorly, but are smaller anteriorly. 

The occipital scute, barely apparent, is preceded by a small prickly 
area; a narrow scute, located just above the origin of the lateral 
line, bears a strong median spinous crest and one weaker ventral 
carina. A series of enlarged scales extends forward from the lateral 
line, each bearing 10 or fewer divergent spinous carinae, of which 
the median is the strongest; this series is separated from the post- 
orbital ridge by a series of scales like those of the body, and from 
the occipital ridge by two irregular rows of small scales. The scales 
on the opercles are like those of the body; those below the orbit are 
reduced in size. 

The under side of the head is wholly naked; the nasal fossa and 
the concealed portion of the skin over the shoulder girdle are almost 
completely scaleless. 

The interval between the dorsals is very short, only two-thirds the 
length of the first dorsal base, which is contained 1.8 times in the 
postorbital. Length of pectoral, 2.7 in the head (in paratype). 
The length of the filamentous outer ventral ray, which reaches to 
the origin of the anal, is contained 2.7 (2.65) times into the head; 
the inner ventral rays, which do not nearly reach the ,anus, are con- 
tained 3.7 times in the head. ; 

The ground color in alcohol is light brown, replaced by silvery 
white over the entire region of the body cavity, with the exception 
of a dark bar joining the ventral bases, and crossing the black streak 
described in connection with the anus and the ventral fossa. The 
under side of the head is light and punctuate; sides and top of head, 
grayish brown, shading to darker on the snout, especially toward its 
anterolateral margins, on the median rostral ridge, and on the an- 
terior and posterior margins of the nasal fossa. Two dark brown 
streaks radiate backward from the eye, the lower one extending to 
the angle of the preopercular ridge, while the upper one, more con- 
spicuous, extends horizontally backward, just below the postorbital 
scaly ridge, to the upper angle of the branchial aperture, where it is 
continuous with the dusky opercular blotch. The area around the 
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occipital scute is dark brown; a squarish dark blotch surrounds a 
small light median patch between the ends of the occipital ridges. 
The character of the highly variegated markings is similar in the 
two specimens, and is sufficiently well shown in the figure. The pos- 
terior portion of the tail is marked by a series of dorsal and anal 
blotches, extending from the fin bases almost to the lateral line. 
The first dorsal and pectoral fins are light dusky; the second dorsal 
and the anal are light except near their anterior ends; the ventral 
fin is dark, with a white filament. The buccal cavity is lined with 
dusky except near the gape; the upper walls of the branchial cavity 
are brownish black; the opercular and branchiostegal membranes 
are bordered along their free edge by a light streak; the parietal 
peritoneum is purplish brown underlain with silvery. 


Table of measurements in hundredths of length to anus. 


Type. |Paratype. 


ZING OORT OE ASE Sb regan soaaaobceiserdo soono Ab aSse sog8oss sss cn sateGat be aanegebac se 5317 5325 


UN NM Grotqleiaisbls AA Renee aes eee aes AEGAN A ao 5664 Sons dos eos Scns codsdosoznonar 1136 1148 
Teng tbr GO: sve S 11a IPRs a) a ao ala =e ma twlwi minim = a= simial iim ==) wisininlntnte\=)=)=imi=ls/xlsicieloia!=/aia)— ot etalefe) «ote 56.5 60 
Length of head............-2---------- 002 e cece eee seen scone Bode sa booo shea sas c 5a 72.5 70 


LOG aad NTO g) Une ago S OOO IS erase a0 Soca a ooo CHORUS Em SOR aa SuSHCSRbeisa SS SHOES ea se 
DELTA ae oyeeey li ksiateg NVC Su 0 ee Cee a eos Bey oie ca asaserndss shad adeehossogcnd scas4+ 
Widt hroninteronbital tess =o seme eam eee are eee eae eet Seige ees sha weeemnene 
Waidthiotiswborbital as. sacs aseces cece Heer noe ee intesaiene sei ciscn eke seiiee mere te 
CO} doy Roy O20) 15) Ce CAR BSR RS oS aeeg oS aoneen cbcaricbocoussosodsceds ooaconSaseso aS: 
I valeg HNO GOO ASeocon oe beqeadae Ic eonbotecns doshac JebSebasSoccd se odcedebca tee cone 
Bene phofiipperiawiece sak esse a secia ster tek tere lelee a ele nee ee eee ee are oe aces eer eee 
IDIeyo Hake) €eY0.0 hy Ase Snobs ocd Ome omnoubbosas seu deabsocScocposeceesootes Ion aSust saseh Sse 
Width of bodys ic ae oe oc cte eae scab oe ionic atiatac emma acer a ace eanemenoecsene 
ATIUS 60 WOM ERE oa ae ctnleterece!a\ors nice gtiots ay leet ata olae eee ae a oie afeteete ees ee 
WONTEP AU OSE MII Sse cette ies crete se ere re alate arity ll ete eft ete fete fecetate tbat fates tet 
Meneth ofirst: @orsal PASO ser ses snes ee eee ee ret cee 
Ten Gt HrOf in tend Grsals pa COe steeper te atare: ntemtata ale alate lalatm atest testator ees atelier Las 
Menet hot pectorale sees see aistcs toe os 

Length of outer ventral ray....----.------------ 

Length of second ventral ray 


1 A pseudocaudal developed. 


C’. cingulatus is a species not closely related to others found in the 
same or adjoining waters. It is probably most closely related to inno- 
tabilis, an Australian species with which it is compared in the pre- 
ceding key to the species of the genus. It also bears some resemblance 
to gladius, an Hawaiian species. 

(cingulatus, banded.) 


Subgenus OXYMACRURUS Bleeker. 


33. COELORHYNCHUS PLATORHYNCHUS Smith and Radcliffe. 


Coelorhynchus platorhynchus Smitw and RaApcrirFs, Proc. U. 8. Nat. Mus., 
vol. 48, 1912, p. 133, text fig. 8, pl. 30, fig. 1. 


In order to present a thorough comparison with the two following 
species, we have prepared a supplementary description of this spe- 
cies, based upon the following material: 


, 
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| 
| 
Depth | Bottom | Number 
ae Locality. in temper- | of speci- 
. fathoms. | ature. mens. 
EE. 
4 GOb bast: Coast On MiuiZOn =ae--miacec mec isism ei s\eicjereiseyare PaaS cceae tags GN eacocscose : 1 
oss PVACIOILy 251 DINDKO a8 VoD OLNCOe a acts ajajaicisteisic a'eis ele vi esicinseie eeaein 476 41.1 1] 
FASSVE || MORUbTOG Bore SS ano rina bonged onc OOeaD OE DoaTooe UNAS HoT coe asec 492 41.3 3 
5658 5) s.62. GO seer se cits eiclele a sins ote einislnle tinieim elatcleleinjcieleeisienisioeisies ot secs 510 41.2 3 


1 Type. 


Type-specimen.—387 mm. in total length; 150 mm. to anus; 
dredged at Albatross station 5585. 

Fin-rays '—first dorsal, II, 9; pectorals, 18 (to 16) ; ventrals, 7. 

The general form of the body is correctly indicated in the two type 
figures; the greatest depth of the body, at the posterior end of head, 
is contained 1.9 (to 2.1) times in the length of head to end of opercu- 
lar membrane. The greatest width of the body is contained 2.5 
(to 3.0) times in the head; the greatest width of the head is equal to 
its depth through the hind margin of the eye. Preocular length of 
snout, 2.7 (2.5 to 2.9); preoral length, 3.05 (2.9 to 3.3); width of 
snout across its base, 2.7 (to 2.5); width of snout at end of ethmoid 
region of the infraorbital ridge, into the distance from that point to 
the tip of snout, 0.75 (to 0.8). The occipital ridges diverge rather 
widely posteriorly; the least distance between them is contained 1.7 
(to 2.0) times in interorbital. Length of the orbit: 3.4 (3.35 to 3.6) in 
head; 1.25 (1.2 to 1.4) in snout; 1.2 (to 1.25) in postorbital. Least 
interorbital width, 1.6 (1.5 to 1.7) in postorbital; least suborbital 
width, 2.5 (2.4 to 3.0). Length of upper jaw into head, 3.85 (3.8 to 
4.1) ; the upper jaw extends from below the hind margin of the an- 
terior nostril backward to a vertical passing across the eye between 
its hind margin and the pupil. Branchiostegal rays, 6; the gill- 
membranes form a free fold across the isthmus. The free length of 
the barbel enters 4.9 (4.2 to 5.2) times into the postorbital length of 
the head. The lower subopercular angle is produced backward as a 
long narrow flap, which is curved slightly downward distally. 

Distance from center of anus to base of outer ventral ray, 2.15 (to 
2.9) in head; distance from ventral fin to isthmus, 3.2 (to 3.6) ; dis- 
tance from anus to isthmus, 1.3 (to 1.6). The anus is immediately 
preceded by a naked space about as long as the peritroct; above it, 
between the muscles of the body wall, there lies a flattened gland-like 
body which probably represents the structure described in some de- 
tail in other species; in color this organ is black below, and dusky 
above. 

Thirty-two pyloric caeca about as long as the orbit were counted 
im a paratype. 


1 Counted in all eight specimens. 
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The scales are large, in but 44 series from the origin of the second 
dorsal to but excluding the lateral line series; an additional series 
is inserted shortly behind the origin of the second dorsal. The 5 
to 7 widely divergent carinae on each scale of the body are armed 
with about 6 very strong, broad spinules, imbricate, and increasing 
in strength posteriorly, the last one often projecting a little beyond 
the margin of its scale; the spinules of the median series are often 
much larger than those on the lateral carinae.. The scales on the 
spinous ridges of the head are greatly strengthened. The dorso- 
terminal and ventroterminal plates are armed by 3 to 5 divergent 
carinae, and are scarcely produced beyond the lateral contour of the 
head. There are 7 to 9 scales along the ethmoid portion of the 
infraorbital ridge on each side; the 9 to 11 scales on the preorbital 
portion of the ridge are largest below the front margin of the orbit, 


Fic. 16.—CorLORHYNCHUS PLATORHYNCHUS. Typr. AFTER RADCLIFFE. 


and bear spinules mostly confined to their lower margins and to a 
single vertical series; the scales of the suborbital and preopercular 
portions of the ridge—that is, behind the vertical through the mid- 
dle of the eye—are arranged in two series; the distance between 
the end of the infraorbital ridge and the preopercular margin is 
contained 4 (3.5 to 5) times in the postorbital length. The scales 
between the orbit and the infraorbital ridge are small; those from 
the nasal fossa to below the middle of eye are irregular in position 
and somewhat strengthened, while those below the posterior half 
of the orbit, and backward to the preopercular ridge, are regularly 
arranged, and bear mostly a single spinous ridge directed backward 
and downward. <A series of 10 to 12 scales covers the median su- 
perior rostral ridge, extending backward to between the verticals 
from the front of orbit and the front of pupil; each of these quadrate 
scales is armed by 8 to 7 spinous carinae radiating outward and 
backward from the middle of its front margin. 

The occipital ridges are covered by modified scales in the form of 
elongate tubercles bearing one or two keels, which are armed by 
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strong spinules; the median occipital scute is also a strong tubercle, 
bearing a single spinous keel (three in one specimen) ; the scute may 
or may not be preceded on each side by a similar scale, or by a short 
naked region; from near the front of the scute five rows of scales 
diverge forward, confined posteriorly between the occipital. ridges, 
but curving outward on the snout to bound the median series; these 
scales are mostly armed by a single, but sometimes by 2, 3, or even 4 
trenchant spinuous keels. The anterolateral region of the snout, 
within the infraorbital ridge, together with the lower portion of 
the nasal fossa, is covered by small scales with a single (more rarely 
several) spinous ridge, the height of which may exceed the length 
of the scale. The series of scales on the postorbital and the posterior 
half of the supraorbital ridges are similar to those of the occipital 
ridges; between the postorbital and occipital ridges the scales are 
httle modified, usually bearing several carinae; those bounding the 
ridges are reduced in size, while those forming the median series 
are somewhat enlarged. The scales on the opercles and on the 
upper half of the cheeks in general are similar to those of the body. 


The underside of the head, excluding only the lips and the gular’ 


and branchiostegal membranes, is wholly covered by small scales, 
each of which bears a high spiny keel. 

In one paratype the outer ventral ray, reaching a little past the 
origin of the anal, is 0.53 of the length of the head (0.45 in type). 
Length of the pectoral fin, 2.0 to 2.4 in head. 

The color becomes darker on the belly and opercles. The linings 
of the buccal, branchial, and peritoneal cavities are wholly dark 
brown, with the exception of an indistinct light margin along the 
free edge of the opercular and branchiostegal membranes. 


Table of measurements in hundredths of length to anus. 


Type. Paratypes. 
Ab Piross StavlOMe..c2.2 Fase. Says = FS ERE ee saunas estos 5585 5658 =| 5657 5658 
Pengehytoranusimemm 22 sh 2 oS beeper. cre tee 150 144 130 122 
ene OmbeAG wicks rer eeew tau teas toeeee wees eee Wee 66 68 “69 69 
en Pp eneOmORDM Ne esas eos wareean sarc Mee sieeeek Co ele fee 20.5 19 ZS 20. 5 
Postiorbital length of head 23.5 23.5 | 25 24 
Width of interorbital iis Bel SOBRE Se 17 15.5 
Width of suborbitai-. 9.5 tot vial Wineet 5 oe 10 
Orbit to preopercle. - . 26 25.5 | 28 27 
Length of snout...... 25 oy fate 24 27 
Length of upper jaw = 18 18 18 17 
Depth of body ....... DS SUCHE Oe ACER CAL on ee nae aad a soe 35 36 37 35 
VAVAIGTIA QU of0f0 ree Sat cis Ane MAREN de eaten i pei GU rE 27 2375 5) 26 26 
ANTSNOIS TK AIR ND) es) As Oe SSS SR ee Ro a ae ee eee ee eee a | 31.5 39.5 28 26.5 
WEN irAlTLONSHOINUS peste ine a sc. 2 Sober ene noe eases 22 23 22 20.5 
Wena ihotsirsind orsalibaseia se. 0l 42s ot tnmnco nse fe aoe oockin esses 14 13.5 14.5 12 


(platorhynchus, in reference to the form of the snout.) 
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34. COELORHYNCHUS ACANTHOLEPIS, new species. 


Coelorhynchus platorhynchus form alpha RADCLIFFE, Proc. U. S. Nat. Mus., 
vol. 43, 1912, p. 134, text fig. 9 (exclusive of the specimen from Albatross 
station 5111). 

Coelorhynchus japonicus WEBER, Die Fische der Siboga-Expédition, 1913, 
p. 163 (not Macrurus japonicus Temminck and Schlegel). 


Type-specimen.—Cat. No. 78222, U.S.N.M.; 316 mm. long, 118 mm. 


to anus, from Albatross station 5587, off Borneo; figured by Rad- 


cliffe.? 
List of paratypes. 


i Depth | Bottom gee 
Bos Loeality. in tempera- 
: fathoms.| ture. oe 
ae oe 

D087 ||| Vieinity (of Sibuko Bay; Bored). 532--4-4-+-a-eecese seem tenes 415 49.3 113 

5585 ee cc Oss «2. iota as Seer eae Hees am rare has A ene Amer aes Bee 347 44 59 

DORO\ |e wa Oa s Seis FSRE cen ease eee oes aaats cone ee Rice cee se meee 347 44 132 

1 About. 


In the following description comparison is made with C. plato- 
rhynchus ; certain details alike in the two species are omitted. After 
the various measurements and counts of the type, two additional 
measurements or counts, if different, are given in parentheses: first, 
of the paratype 113 mm. long to anus; second, of the specimen 59 
mm. long to anus; the smallest one, being in poor condition, is not 

‘included in the description. 

Fin-rays—first dorsal, II, 9; pectorals, 17 (18, 18); ventrals, 7. 

The form of the head as seen from above is well figured by Rad- 
cliffe (see fig. 17). The depth of the body, 1.8 (1.9, 2.4) in head, is 
slightly greater below the origin of the first dorsal fin than at any 
other vertical; greatest width of body, 2.4 (2.3, 2.75). Measurements 
of snout into head—preocular length, 2.6 (2.55, 2.4) ; preoral length, 
3.05 (2.9, 2.85); width across base of snout, 2.6 (2.6, 2.5); width 
across snout, at end of ethmoid portion of infraorbital ridge, 0.8 
(0.8, 0.85) in length of snout before that point. Least distance be- 
tween divergent occipital ridges, 1.8 (1.6, 1.85) in interorbital. 
Length of orbit—into head, 3.4 (3.6, 3.4) ; into snout, 1.33 (1.35, 1.35) ; 
inte; postorbital., lbs, AOS). Least interorbital width, 1.5 
(1. 6, 1.4); least suborbital width, 9.8 (2.25, 2.2). Length of upper 
jaw, 3.9 (3.9, 4.0); the upper jaw ocienae from below the anterior 
nostril to behind the pupil. Length of barbel, 4.8 in postorbital 
(in largest paratype). 

Distance from center of anus to base of outer ventral ray, 2.65 
(2.8, 2.7) into head; distance between ventral and isthmus, 3.05 
(3.4, 3.4) ; distance ae anus to isthmus, 1.5 (1.7, 1.6). 


1Proc. U. S. Nat. Mus., vol. 43, p. 134, text fig. 9. 
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. The scales are in 44 rows between the origin of the second dorsal 
and the lateral line series; an additional series is inserted shortly 
behind that point (the first rays of the second dorsal are broken 
off in the type). The spinules on the body scales are set along 4 to 
7 carinae’; these spinules are similar to those of C. platorhynchus, 
being strong, but somewhat weaker than in that species. The scales 
on the front half of the infraorbital ridge often have about three 
series of spinules directed upward and backward; there are 8 scales 
on each side of the ethmoid region of the infraorbital ridge, and 9 
(8, 8) on the preorbital region, which is bounded above by a smaller 
but similar series subtending the front half of the orbit; the sub- 
orbital and preopercular portions of the ridge are covered by two 
series of similar scales; the distance between the end of the in- 
fraorbital ridge and the preopercular margin is contained 4.6 (4.6, 4.0) 


Fic. 17.—CoOELORHYNCHUS ACANTHOLEPIS. Typh. AFTER RADCLIFFE (‘‘ COELOR- 
HYNCHUS PLATORHYNCHUS, FORM ALPHA”), 


times in the postorbital. The median rostral ridge is covered by 11 
(10, 9) subquadrate scales with 5 to 7 carinae radiating from near 
the front margin of the scale. The scales of the occipital and 
postorbital series, like those of C. platorhynchus, bear but a single 
keel. The occipital scute has only a median spinous keel; it is pre- 
ceded in the two larger specimens by a short naked area, but in the 
smaller paratype by two similar scutes, one on either side. The 
scales along the supraorbital ridge are-armed by numerous close-set 
spinules. The other scales on top of head are arranged as in C. 
platorhynchus, but are armed with 1 to 7 (usually several) carinae. 
The scales in the region between the occipital and the infraorbital 
ridges are in general similar to those on the body, but rather smaller ; 
a median series between the occipital and postorbital ridges is en- 
larged; the scales on the lower half of the cheeks, downward and 
backward from the eye, and those between the preopercular and in- 
traorbital ridges, are reduced in size and are usually armed only 
by a single keel. The anterolateral region of the snout, the nasal 


2In the two larger specimens; the seales are mostly ‘lost in the smaller two. 
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fossa, the area between the orbit and the infraorbital ridge, and the 
underside of the head are completely naked. 

Length of first dorsal base, 1.6 (1.6, 1.9) in postorbital length of 
head; length of interdorsal space (1.3, 1.6) in postorbital Length 
of fin-rays in head—second dorsal spine 2.0+-1(1.7-++) ; pectoral fin, 
2.1+1 (2.0+-7) ; length of outer ventral ray, 2.4 (1.75, 2.5) ; length of 
inner ventral rays, 3.1 (in largest paratype). 

Coloration in aleohol_—Dark brown (as in platorhynchus), becom- 
ing blackish on the fins, belly, underside of head, and the opercle. 
The buccal, branchial, and visceral cavities are lined by dark 
brownish membranes; the light margin along the free edge of the 
branchiostegal membrane is indistinct. The color is lighter in the 
young, being grayish on the head. 


Fic. 18.—CoErELORHYNCHUS ACANTHOLEPIS. TYPE. 


Measurements of type in hundredths of length to anus (113 
mm.).—Length of head, 71; length of orbit, 21; postorbital length 
of head, 24.5; least interorbital width, 16.5; least suborbital width, 
10.5; distance between orbit and preopercular margin, 26; preocular 
length of snout, 28; length of upper jaw, 19; greatest depth of body, 
39; greatest width of body (across pectoral bases), 28; distance be- 
tween center of anus and base of outer ventral ray, 26; distance be- 
tween ventral and isthmus, 24.5; length of first dorsal base, 15; length 
of outer ventral ray, 30. 


35. COELORHYNCHUS CARINIFER, new species. 


Coeclorhynchus platorhynchus form alpha RapcuiFrre, Proe. U. S. Nat. Mus., 
vol. 48, 1912, p. 184 (specimen from Albatross station 5111 only, the type 

of C. carinifer). 3 
Type-specimen.—Cat.. No. 78223, U.S.N.M.; 332 mm. long to end 
of broken pseudocaudal, 128 mm. long to anus; dredged at Alba- 


1 Indicating a broken tip. 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 491 


~~ 


tross station 5111 at a depth of 236 fathoms, in the China Sea off 
southern Luzon. 

Fin-rays—first dorsal, II, 9; pectorals, 16; ventrals, 7. 

The form and outline of the body are like those of C. platorhyn- 
chus; greatest depth, about 1.8 in head; greatest width, across 
pectoral bases, 2.6; the greatest width of head is about equal to the 
depth of head at the vertical through the hind margin of the orbit. 
Preocular length of snout, 2.65 in head; preoral length, 3.5, less than 
in C. platorhynchus or C. acantholepis; width of snout across base, 
2.6; width of snout at end of ethmoid portion of infraorbital ridge, 
three-fourths the length of snout before that point. Length of 
orbit, 3.7 in head, 1.4 in snout, 1.33 in postorbital; the orbit is thus 


7S ae es ae LL 4 de 
| a — he 
a: Perle i: aos. ee ey ee 
: cas, t ee - ee a Sea 
32 oe ae Se 
Deas eae oe EQNS ~~ 
eS re) \ 


Fig. 19.—CoELORHYNCHUS CARINIFER. TYPE. 


somewhat smaller than in the two preceding species. The inter- 
orbital is markedly wider than in related species; its least width is 
equal to length of orbit, is contained 1.3 times in postorbital length 
of head, and contains the least distance between the divergent oc- 
cipital ridges 2.2 times; least suborbital width, 2.4 in postorbital. 
The upper jaw is longer and placed farther forward than in 
C. platorhynchus and C. acantholepis, being contained 3.55 times in 
length of head, and extending from before nostrils to just behind 
the pupil; length of barbel, 4.3 in postorbital. A triangular flap, 
shorter than in (. platorhynchus, extends downward and backward 
from the lower angle of the subopercle. 

Distance from center of anus to base of outer ventral ray, 2.3 in 
head; distance between ventral and isthmus, 2.8; distance between 
anus and isthmus, 1.8. A naked space extends forward a short dis- 
tance from the anus, as in C.. platorhynchus. 

Scales large, in 5} series between origin of second dorsal and 
jateral line (exclusive). The scales are not smaller than in (. plator- 
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hynchus and C. acantholepis, in which but 45 series occupy the space 
between origin of second dorsal and lateral line, the different count 
being due to the course of the lateral line, which in those two species 
rises on the trunk to the next horizontal scale row above the one it 
occupies on the tail. The carinae, numbering 7 to 10 on each scale of 
the body, are low, divergent ridges, bearing comparatively very weak 
spinules. The dorsoterminal plate is not prominent and is armed 
by about 8 rows of spinules; there follows, .on the ethmoid portion 
of the infraorbital ridge, 7 scales on one side, 6 on the other; then 
9 (8) greatly strengthened scales with one or a few rows of spinules 
on the preorbital portion (in a single series); 6 (5) scales, still in 
a single series, cover the suborbital region of the ridge, and it is only 
upon the preopercular portion that the scales are in two series; 
the ridge ends in a sharp point located in front of preopercular 
margin a distance contained 4.7 (6.0 on right side) times in postor- 
bital. The area between the orbit and the infraorbital ridge is 
scaled; the portion below the anterior half of orbit with small scales 
bearing only a few spinules; the portion below posterior half of 
orbit and extending backward to the preopercular ridge, with scales 
small but much better developed than in the preceding two species; 
each one bears 2 to 6 divergent spinous carinae. Nine subquadrate 
scales, with several carinae directed outward and backward, cover the 
superior rostral ridge; these scales are bounded by a single series of 
scales with numerous carinae, outward from which a narrow groove 
runs forward to the naked anterolateral region of snout, as in C. 
acantholepis. The scales on the occipital ridge are rather weaker 
than in (. platorhynchus, but are otherwise similar; most of them 
bear a single spinous keel; the postorbital and the posterior half of 
the supraorbital ridges are covered by scales quite similar to those 
on the occipital ridges. All of the spinules of the occipital scute but 
one are arranged along the median keel. The scales between the 
occipital ridges are armed by three to seven carinae, and are arranged 
in about five rows. The scales between occipital and postorbital 
ridges bear numerous carinae; these scales are enlarged in a median 
series; the scales on the exposed part of opercular bones and on the 
cheek behind the eye are similar to those on the body. The nasal 
fossa and the underside of the head are completely naked. 

Length of first dorsal base, contained 1.2 times in the interdorsal 
space and 1.6 times in the postorbital length of head. The first 
dorsal spine is short, the second almost as long as the postrostral 
length of head (contained 1.7 times in head); length of pectoral, 
1.9 in head; inner ventral rays, 3.6. 

Color, brownish, much lighter than in C. platorhynchus and C. 
acantholepis; under side of head light brown (instead of blackish), 
the rami of mandibles, and the gular and branchiostegal membranes, 
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whitish. The fins are all dusky. The buccal cavity is lined with 
bluish black, becoming decidedly lighter near mouth; branchial 
cavity lined with brownish black, except on a narrow but abrupt 
whitish margin along the opercular and branchiostegal membranes ; 
the peritoneum is dusky-purplish, underlain by silvery. 

The lighter color and firmer flesh of this species are characters cor- 
related with the lesser depth probably inhabited by it (as compared 
with C. platorhynchus and C. acantholepis). Other distinguishing 
characters are given in the key to the species. 

Measurements in hundredths of length to anus (128 mm.).— 
Length of head, 67.5; length of orbit, 18; postorbital length of head, 
24.5; least interorbital width, 18; least suborbital width, 10.5; dis- 
tance between orbit and preopercular margin, 27.5; preocular length 
of snout, 26; length of upper jaw, 19.5; distance from center of 
anus to base of outer ventral ray, 30.5; distance between ventral and 
isthmus, 24.5; length of first dorsal base, 15; length of interdorsal 
space, 17.5; length of second dorsal space, 38; length of pectoral 
fin, 34. 

Only the type is known. 


36. COELORHYNCHUS SMITHI, new species. 


Coelorhynchus commutabilis SmitH and RapciirFE, Proce. U. 8. Nat. Mus., 
vol. 48, 192, p. 128 (part). 


List of stations. 


ad Depth | Bottom | Number 
Aieainoss Locality. a tempera-| of speci- 
3 fathoms. | ture. mens. 
- a2) ie 

5122 | Off cast Coast oiyMin doros eae eee estes cece beter. 220) eens eters 1 
PQS Rete cOO aoa ke scene stn amet es Ne micie neivaan ae oe Se Ee ok tt ars a8 ois 283) |5<2 oss ece 3 
LSA enn On cade cee cuss cmcteistes cisein secede cae acetates aemien Posh lal Seeeocce 2 
5198 | Near = estern’ Bohol’ a2 | -4)3-24 reese Sa be bes oe RRS 220 53.9 1 
W244. wesmCarayanisland, Sulii Sea. ceecsu-c-cencecenececcn see eeaes 340 50. 4 2 
5503 | Vicinity of northern Mini daring fact A. aroha ss tuk eee 226 53.3 1 
DOOM | reas CO arsiricictete eerie cia hie niet aie ei cretevasteis maceinns ais ole era tere vers eis sie Seteetate DANE 2 a iaare estate a 1 
5535 | Between Cebu and SHOP B55 2265 sede godeeecisasoererec Siete 310 53.3 1 
OoSOF eB etLWeenUNePros aNd SiGiljOMs..cacs =e accirece-seee sess saseee ee 279 53.5 3 
DOS Se | eee OO seer Peet tena Sok cies Soinls Maa neece eo tae etnias as neers see 256 53.3 1 
5590 | Near Sibuko Bay, BOrne0s 2550 oen cise ce sem eaos See eee 310 44.3 1 
5621 | Between Gillolo and Mnicga ESANOSeeces2tt ese sea cee eet ZORA = faery 2 


Type-specimen.—Cat. No. 78212, U.S.N.M.,—263 mm. in total 
length, 102 mm. to anus; dredged at Albatross station 5621 on No- 
vember 28, 1909; 15’ N., 127° 24’ 35”” E.; 298 fathoms. 

The specimens vary in length from 37 to 162 mm. to anus. 

- Fin-rays—first dorsal, IT, 9 (8 to 10) ;? peo 17-18 (15 to 19); 
ventrals, 7. 

The greatest depth of body, contained 2.15 (1.8 to 2.8) times in 
length of the head to the angle of the opercular membrane, is located 


1The counts and measurements in parentheses are of paratypes. 
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on the vertical passing through the origin of the first dorsal fin, from 
which point the contours of the body extend forward and back- 
Ward in convex curves (more convex in some specimens than in the 
type, the larger specimens being decidedly more robust than the 
smaller ones). The ventral contour is gently curved. The greatest 
width of the body is contained 2.8 (2.4 to 2.9) times in the head; the 
greatest width of the head is equal to its depth through the hind 
margin of the orbits, except in very large specimens. The lateral 
outlines of the head are as figured for specimens of C. commutabilis 
with long snouts. The dorsal contour of the snout is slightly con- 
cave. Measurements of snout in head: preocular length, 2.28 (2.05 
to 2.4); preoral length, 2.45 (2.25 to 2.9) ; width of base, at verticals 
from front of orbits, 3.1 (2.95 to 3.85); width at end of ethmoid 
portion of infraorbital ridge, 1.25 (1.1 to 1.33) in length of snout 
anterior to that point. The figures of C. commutabilis given by Rad- 
cliffe show the course taken by each of the spinous ridges of the head 
for this species as well; the occipital ridges diverge both anteriorly 
and posteriorly; the least distance between them is contained 2.05 
(1.6 to 1.9) times in the interorbital space. Length of orbit: 3.6 (3.4 
to 3.9) in head; 1.6 (1.5 to 1.9) in snout; 1.05 (1.0 to 1.3) im postorbital. 
Least interorbital width, 1.25 (1.3 to 1.6) in postorbital; least sub- 
orbital width, 2.35 (2.33 to 2.6). The upper jaw extends from below 
the posterior nostril to the vertical passing through the eye behind 
the pupils (to below the posterior orbital margin in the largest 
specimen) ; the length of the upper jaw is contained 4.05 (3.3 to 4.7) 
times in the head, being decidedly greatest in the largest specimens. 
Length of barbel, 3.6 (3.6 to 5.6) in postorbital. Six branchiostegals; 
gill-membranes with a narrow free fold. The lower angle of the 
subopercle is produced downward and backward into a pointed flap, 
lying just above the angle of the preopercle. 

The distance between the center of the anus and the base of the 
outer ventral ray is contained 4.0 (3.6 to 5.8) times in the head, 3.0 
times in the very large specimens; the distance is only a little shorter 
than the orbit in the type, but varies from decidedly shorter to about 
one-third longer than the orbit, being longest in the largest speci- 
mens. The distance between the ventral fin and the isthmus is con- 
tained 3.75 (2.7 to 4.0) times in the head; the distance from the anus 
to the isthmus, 2.05 (1.5 to 2.35) times. An oval or linear naked 
ventral fossa extends forward from the anus for a distance only as 
long as the peritroct. In the body wall between this fossa and the 
peritoneum there lies a gland-like body,? truncate anteriorly, black 
on its ventral surface and anterior edge, but silvery dorsally. 


1 Rad?@iiffe, Proc. U. S. Nat. Mus., vol. 43, 1912, text figure 2 (p. 129) ; reprinted in 
this report as text figure 27. 
2 Dissected out in a paratype. 
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Pyloric caeca 21 in two paratypes of medium size, 19 in the largest 
specimen. 

The scales are relatively large, being in 44 (to 5) rows from the 
origin of the second dorsal fin to, but excluding, the lateral line 
series, in 5$ series between the second dorsal and the end of the 
anterior curve of the lateral line, which is located behind the opercu- 
lar angle a distance two-thirds as long as the head; behind this point 
the number of scale rows dorsal to the lateral line again decreases. 
The scales of the body are armed with from 4 to 6 (3 to 7) strongly 
spinous carinae, the median one of which is strongest, being armed 
by about 4 spinules (6 in the largest specimen). 

Examined under the microscope, the structure of the scale is seen 
to be similar to that of other species in the genus. The small focus 


Fic. 20.—COELORHYNCHUS SMITHI. TYPE. UPPER LEFT HAND FIGURE REPRESENTS A 
LONGITUDINAL SECTION OF SCALE, TO SHOW STRUCTURE OF SPINULES. 


is surronded by fine, close-set circuli, which soon give place to coarser 
circuli, which are evenly spaced to the margin of the scale on 
all fields; they are parallel with the scale margin on the lateral 
fields, but may terminate on the basal margin at an obtuse angle, in 
which case the basal field is divided by a line along which the circuli 
of each side meet at an acute angle; the circuli on the apical field 
are perpendicular to lines drawn midway between the carinae. The 
structure of the spinules is indicated in the figures above. Their 
anterior and lateral edges appear as ridges, while the surfaces between 
these ridges are concave. In certain rather definite areas on the tail 
of a large specimen there occur scales which differ in certain features 
from normal ones; they are notably thinner, bearing rows of spinules 
which are more numerous and subparallel instead of divergent; 
their striae (circuli) are absent except near their margins. These 
scales are evidently abnormal and in all probability have been re- 
| 11940420 —9 
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generated on an area where the scales had previously been lost by 
injury. In a former paper the authors described? in detail the 
occurrence, in Coryphaenoides (Nematonurus) pectoralis, of areas of 
scales bearing an increased number of parallel rows of spinules. On 
reexamination we find that these scales, too, are thinner than the 
normal ones and that they lack striae, except near their margins; it 
is evident, then, that these scales also are regenerated; this explana- 
tion accounts for the peculiarly inconstant location of the groups of 
such scales. 

The terminal rostral plate ends in a long, sharply acuminate, 
spine-like tip, behind which the plate is covered by several long, 
straight rows of small spinules; the following scales of the infra- 
orbital ridge are closely set with rather strong spinules; these scales 
are in two series behind middle of eye—that is, on the suborbital and 
preopercular portions of the ridge; the infraorbital ridge ends 
sharply a short distance before the preopercular margin, the inter- 
space enterring about 8 (7 to 9) times into the length of the post- 
orbital region of head. The scales below the orbit, in an area ex- 
tending forward to the nasal fossa and backward to the preopercular 
ridge, although small, are armed by several series of spinules directed 
downward and backward. The 8 (to 11) subquadrate scales cover- 
ing the median superior rostral ridge bear numerous series of spin- 
ules radiating from near the center of each; similar scales cover the 
supranarial and the anterior half of the supraorbital ridges; the 
posterior half of the supraorbital ridge and the occipital and post- 
orbital ridges are prominent, bearing elongate scales strongly armed 
by a single (or a few) series of strong spinules directed backward. 
The scales on the top of the head and on its posterior sides are little 
reduced in size, bearing several series of high, trenchant spinules; 
about five series occupy the space between the occipital ridges; a 
median enlarged series les between the occipital and postorbital 
ridges, in advance of the lateral line. The median occipital scute 
bears 3 (to 5 in large specimens) spinous carinae; it is usually pre- 
ceded on each side by a similar scute; a scute with a strong median 
keel is located just above the origin of the lateral line. The scales 
on the anterolateral region of the snout are small, bear a few tren- 
chant carinae, and are separated by a narrow groove from the series 
of scales bounding the median rostral series. The lower half of the 
nasal fossa is scaled. The under side of the head, including the 
rami of the mandibles, is covered with very small scales, most of 
which bear a few spinous carinae directed backward. 

Length of first dorsal base, 1.7 (to 1.4) in interdorsal space and 
1.9 (1.8 to 2.25) in postorbital length of head. Length of fin-rays 


1Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 161-162. 
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in head—second dorsal spine, 2.6 (2.63 to 2.7); pectoral fin, 2.75 
(2.45 to 2.95), not notably shorter in large specimens; outer ventral 
ray, 2.65 (2.4 to 3.35), varying without apparent relation to the 
length of the fish; second ventral ray, 5.25 (4.4 to 5.3). 

Color, brown, usually darker than in C. commutabilis,; it is darker 
above than below; the belly is sometimes dark; opercle with a dark 
blotch. The young have darker bars on the tail, the first being 
located below the front of second dorsal, the second being separated 
from the first by an interspace about as long as the orbit; these mark- 
ings are very faint in larger specimens. The fins are all dark. The 
lining of the buccal cavity is bluish black; that of the branchial cav- 
ity, brownish black, with an abrupt whitish margin on the opercular 
and branchiostegal membranes; the parietal peritoneum is dark 
purplish. 

C. smithi is closely related to C. flabellispinis (Alcock),1 known 
from a specimen dredged by the /nvestigator at a depth of 719 
fathoms in the Arabian Sea. Certain differences, however, make 
the separation of the two imperative, as may be seen from the fol- 
lowing table: 


C. flabellispinis. C. smithi. 

Spinous carinae on scales........-. [RSFOD OE es Astawisicmeteteeictosioem cena sie 3 to 7. 

iP \id OEE a ee Se ee nae IAN DOUG 40S Sa eee nec ceecins 19, 20. 

IPectoralsete scien cia -tie ise. micittars afte s pocidedy shorter than postorbi- | Longer than postorbital. 
tal. 

Colorofibod ye 25254. < scce tase ee Stone-eray sascsa oe ss dese Sei Brown. 

Color of peritoneum..............- Silenyaoray< ace <2 spociacs cae Purplish-black. 

Spinesionsscales:! 232 ss -2e tec socee. | Judging from figure, much weaker;) Stronger; last spine or carinae 
occasionally the last spine of usually projects beyond margin 
one rib or more projects beyond of scale. 
the edge ofthe scale. 

BAT DOS Amt: So ee eee ie meee cee Not much more than halfeye...... About one-third orbit or less. 

OTDltececuce ee cece ae nee seenesine 1.8 in postorbital (measured on | 1.0 to 1.3 in postorbital. 

Alcock’s figure). 
Double scale row of infraorbital 
MIG SE MOCLNMIN Gs e'-). che aac ois Behind front of orbit (figure)... ... Behind middle of orbit. 


We are far less certain as to Brauer’s? Macrurus (Coelorhynchus) 
flabellispinis. Most of his measurements and counts agree with those 
of CO. smithi, and it is not unlikely that his specimens from the west 
coast of Sumatra are referable to that species. But Brauer has 
failed, as in other cases, to designate the locality from which his 
described and mgasured specimens came. He had other specimens 
from southern and northeastern Africa. 

The relationships of C’. smithi with C. commutabilis are less in- 
timate. C. smithé has constantly larger scales; several carinae instead 
of a median keel on the scales of occipital ridges; browner and 


1 Alcock, Journ. Asiatic Soc. Bengal, vol. 63, pt. 2, 1894, pp. 1238, 126; Illustrations 
of the Zoology of the Investigator, pl. 16, figs. 2 and 2a; Desc. Cat. Indian Deep-Sea 
Fishes, 1899, p. 107. 

2 Brauer, Die Tiefsee-Fische. 1906, p. 258. 


498 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


darker color; more strongly curved body contours; a lesser distance 
between the anus and the base of ventral fin (except in largest speci- 
mens), ete. 


Table of measurements in hundredths of length to anus. 


Type. Paratypes. 
| 
Aithatross’ Staton es Sse asap ache nooner | ~ 5621 5424 5424 5123 5621 5536 
Totallengthin mm. & S22 J: eeer 2 eens 268" PSAs tsleeee asses 290+ 2201 84+ 
engthtovanus wan oe) ome sae eee 102 1162 151 126 83 37 
Length’ of headitss. s-ceessasae serie seis es 80 72.5 73 77 81 83 
Length of orbit.......-..- Soe erica ore | 22.5 18.5 19 20 21.5 22 
Postorbital length of head.........----..-- 23 24.5 23.5 23.7 21.7 24 
Width ofinterorbitall. 2225. 22--<ee- —--— = | 19 15.5 14.3 16 17.5 18 
Width of'suborbitalt #2 2... 22 2-- 2-48 --- 9.5 9.5 9 9.3 Unb Bac acaaece 
Orbit to preopercle:2 22. se. eee 25.5 27 20 26 26: =: |So. neem 
Lengthrot snotltss-2scaas sees ee eee 36. 130 31.5 33 39 38 
Length ofupperjaw -i-s<-45c eee 19.5 21.7 19.7 20.5 20 18 
Depth: of bodys. 5-2 ese c os ens oes 38 43 ca.40 39 BY eg aes oe ce 
Width of bodys 3c-conssseese ace eee es 28 20s} 28 28 30. “eee 
Anus-te wentral soi. -752- 2a saeaes bee oa | 19 24 25 21.5 19 15 
Ventral toiSthmus- os. 2262s ee 2 23.5 28 25 24 74 ree SSeS ae 
Height of second dorsal spine.........---.-- 6} A eee ee |e cs beydaot ache aes 30s" ge eee 
Length of first dorsal base.........-.------ 1 2E Oral ee Se eee | 11.5 11.5 13). |Steceenees 
Length of interdorsal space ae DOGS \ Pee ee Ibe. Ane as 18 1S jez ene See 
Lengtn-Orpectorale.<.2- 2 3--senae =i 28.5 27.5 | 25 26 27 26 
Length of outer ventral ray.......--- -.|- 30.5 22 24 20 30.05 sacs. 
Length of second ventral ray | 16 16 Ty leaternearos Ney he SE ee 
! 
1 Approximate, owing to broken tip of snout. 2To end of large pseudocaudal. 


(smithi, named in honor of Dr. Hugh M. Smith, United States 
Commissioner of Fisheries. ) 


37. COELORHYNCHUS RADCLIFFEI, new species. 


Coelorhynchus commutabdilis form beta SmirH and RapcrirFe (the type of 
form beta is chosen as the type of radeliffei), Proc. U. S. Nat. Mus., vol.- 
48, 1912, p. 131, text fig. 4. 

Coelorhynchus commutabilis form gamma SmirH and RapciiFre, Proce. 
U. S. Nat. Mus., vol. 43, 1912, p. 131, text fig. 5. 


List of stations. 


Depth | Bottom | Number 
Athavent “Form.’’ Locality. in fath- | temper- | of speci- 
f : oms. ature. mens. 
Ly 

5IQD: wees betta. 3. Off eastern Mindor0sce25-ccc eee ee ae eeaeee 220i). = ves 1 
Lp PALS See OCLs. eee cee Between Marinduque and Luzon 193 52.4 1 
5260 2 Se Slee cca eee ee Off southeastern Mindoro.........-.--.--- ™ 234 51.4 1 
B37de net cullseeabece ser pete Near Marmaduqiue island): =" 5) et oses RON eee 2 
5502 1.....| gamma....... Off northern Mindanao). 2s. scene ce eee | 214 Nat eee 22 
550822 22 3| Celis... saapeee coe 6 C0 Parner a a Te Ee Ei lt a 226 GSS: 2 Type. 
is DS | ONIN ress | hee GOs 2 2 eee ass oo ees See ee 3 ee eae 220) |i ee 1 
GER ek |) .OELO J scone Between Cebu and Siquijor..................- | 310 53.3 1 
5636222 -24 Response Sees se \Between Negros and Siquijor................- | 279 53:5 2 
BEST ces Diese ie «pee Between Negros and Siquijor............-.--- | 254 53.5 1 
562455525. erer pee Seer Between Gillolo and Makyan Islands.........- 288 Gt ene ee 1 
5626 5ee-4 2 [fo Ai aes ener Between Gillolo and Kayoa Islands.......-... 265, See seeee 1 


1 One of these specimens is the type of form gamma. 2 This specimen also the type of form beta. 
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Type-specimen.—Cat. No. 78224, U.S.N.M., 268 mm. in total 
length; 101 mm. to anus; from Albatross station 5503. 

The form called gamma was apparently distinguished from beta 
by its shorter, blunter snout. In the three specimens of gamma 
other than the type this difference is to be accounted for chiefly by 
the fact that the terminal spine has been broken off. We are not 
sure that the tip of the snout is broken in the type of gamma, which 
is the largest specimen known; it may be that the snout becomes 
blunter in very old individuals, or perhaps the spine in that speci- 
men had been broken off and had since healed over. The measure- 
ments are taken on this specimen with the assumption that the tip 
has not been broken off, and when different from others are given 
separately. 

The following description is based upon all of the specimens 
which vary in length to anus from 46.5 to 134.5 mm.; those charac- 
ters which vary with age are so noted. 

Fin-rays—first dorsal, II, 8 (rarely 7, sometimes 9); pectorals, 
17 (15 to 18) ; ventrals, 7. 

This species resembles C. smithi in its arched contours; the snout 
is shghtly concave along its dorsal margin; the base of the first 
dorsal fin is oblique; the greatest depth of the body lies below the 
origin of the first dorsal fin, and is contained 2.0 (1.9 to 2.3; 2.6 in 
young) times in the length of head; the greatest width across the 
pectoral bases, 2.7 times (2.5 to 2.7; much narrower in young, 4.0). 

The snout is much longer in the young than in very large speci- 
mens, as indicated in the figures and in the following: 


» Table showing variation of length of snout* with size. 
Paratypes. Type. Paratypes. 
; 

Length to anus in mm. 

(approximatein some). 46.5 | 89 92 95 98 101 102 | 104 | 104 | 123 | 134.5 
Preoculanlength..-5 2 sss..5--22-- 2 Le S2 Zope Oulemes Oslin a> Op |) oe Lisl emeijall eae il 2.0 2.7 | 2.75 
reorallengt Wasson saae eee acon ce 2.35 | 2.6 | 3.0 pre SERS pofory leah Be spy! sie | od eee 3.5 | 4.1 
Widithvat bases 22 ssc... -2ncsse 3.2 | 2.95} 3.1 Sel S22) |-3; 2D eae 8o fs. 0S |e se. 3.2} 3.05 
Width at anterolateral angles in | 

length anterior thereto.......... RS ie) Ee 4 2a pels Oaled Qo ncleO Pde |b 05) |) 21.02) “0585 


1 Parts measured into head, except width at anterolateral angles. 


The form of the snout as seen from above is indicated by text fig- 
ures 23 and 24. The same figures also show the courses of the strong 
spinous ridges of the head; the least distance between the occipital 
ridges, which diverge a little in both directions, is contained 1.95 
times (to 2.1, 1.8 times in specimen 46.5 mm. long to anus) in the 
postorbital length of the head. The subopercular flap is rather oh- 
tusely pointed; its lower margin is nearly horizontal. The orbit is 
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large, as in C. smithi and other species, being contained 3.7 (3.4 to 
3.75) times in the length of head, 1.4 (1.2 to 1.7) times in the snout, 
1.2 (1.05 to 1.25) times in the postorbital. Least interorbital width, 
1.45 (1.85 to 1.55) in postorbital; least suborbital width, 2.65 (2.5 to 


Fig. 21.—CokLORHYNCHUS RADCLIFFEI. PARATYPE. ADULT. 


2.85). The size of the mouth is proportionately much greater in 
large specimens; the upper jaw extends backward from below (or in 
front of) the anterior nostril to below the hind margin of the pupil 
in the smallest specimens, but to below the hind margin of the orbit 
in the largest; its length is contained in the head from 4.4 times in 


—— 
Fic. 22.—CoELORHYNCHUS RADCLIFFEI. PARATYPE. YOUNG. 


the smallest, to 3.3 times in the largest, specimens; 3.8 times in the 
type, from 3.55 to 3.8 times in specimens from 90 to 110 mm. long to 
anus. Length of barbel, 3.4 (to 4.7) in postorbital. The teeth are 
villiform on the jaws. Six branchiostegals; gill-membranes with a 
very narrow free fold. 
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The anus is located immediately before the origin of the anal fin; 
its distance from the base of the outer ventral ray is less than the 
distance between the ventral fin and the isthmus, and is equal to, 
or less than, the length of the orbit, being contained 3.7 (3.4 to 4.65) 
times in the length of the head; distance between ventral fin and 
isthmus, 3.1 (2.7 to 4.0); distance between anus and isthmus, 1.85 


EID AN EEL BZ 


PO Tt ra, 


eS | 
Tig. 23.—COELORHYNCHUS RADCLIFFEI. TYPE. AFTER RADCLIFFE (‘‘ COBLORHYNCHUS 
COMMUTABILIS, FORM BETA ’’). 


(1.65 to 2.4). As in the foregoing species of the subgenus Ovyma- 
crurus, the anus is preceded by a short naked area, which lies just 
below the gland-like organ in the body wall. 

Pyloric caeca, 39 (in one paratype), shorter than the orbit. 

Scales large, in but 44 (or 4) rows from the origin of the second 
dorsal fin to but excluding the lateral line series. The numerous 
carinae, bearing many comparatively weak spinules, are highly diag- 
nostic of the species. There are from 6 to 11 carinae on the scales 


SS See 


Fic. 24.—ComLORHYNCHUS RADCLIFFEI. PARATYPR. AFTER RADCLIFFE (‘‘ COHLORHYNCHUS 
COMMUTABILIS, FROM GAMMA’”’). 


-of specimens more than 95 mm. long to anus, and from 5 to 8 in 
smaller specimens. The short and slender spinules lack the promi- 
nent ridges and concave surfaces as described for C. smithi, the 
spinules, furthermore, are more numerous than in that species, there 
being about 8 on each carina, as many as 6 in the specimen only 
46.5 mm. long to the anus (7 is the largest number of spinules in 
any series in the adult of C. smithi). The terminal rostral plates 
are each armed by about four long rows of spinules, which become 
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obsolete distally; the bases of the plates are bounded on each side by 
one or two scales. The infraorbital ridge is covered by two series of 
scales behind the middle of orbit. The ridges of the head are cov- 
ered by rather strong scales, mostly close-set with spinules; the 
occipital and postorbital ridges, together with the posterior half of 
the supraorbital ridge, are covered by strong scales bearing a few 
spinous keels directed backward; the scales on the median rostral 
ridge are oval or subquadrate in outline, and are armed by several 
series of spinules radiating in all directions from near the center 
of each scale. The occipital scute is provided with a strong median 
keel, and with two (one to several) carinae on each side; the 
median scute is preceded on each side by a weaker one; a similar 
scute is located just above the origin of the lateral line. The three 
to five rows of scales covering the region between the occipital ridges 
are armed by several high, divergent, serrated ridges. The supra- 
narial and medial rostral ridge scales are each bounded by scales in 
single series, separated from each other by a narrow groove; this 
groove widens forward and merges into a rather wide anterolateral 
groove, which, though parallel with the infraorbital ridge, is sepa- 
rated from it by a series of prickly scales; this naked area in the 
young occupies most of the anterolateral region of the snout, but in 
the largest specimens is reduced to a narrow groove. Below the orbit 
and in areas extending backward thence to the preopercular ridge, 
and forward to the nasal fossa, the scales are reduced in size and 
spination; the scales between the occipital and infraorbital ridges 
are otherwise similar to those of the body; the median of the three 
main series of scales between the occipital and postorbital ridges is 
shghtly enlarged. The nasal fossa and the underside of the head are 
completely naked in all specimens. 

Base of first dorsal, 1.9 (1.3 to 2.2) in interdorsal space, about 
half postorbital length of the head; the second dorsal fin is weak 
anteriorly. The outer ventral ray is filamentous; it enters 2.85 (2.4 
to 3.2) times into the head; the second ventral ray extends to the 
anus. The anal fin is inserted a little in advance of the second 
dorsal. 

Color in alcohol, light brown, with silvery reflections on the lower 
sides; the head is hghter in general, but dusky on the opercles. 
Other specimens are very pale brownish on the trunk and tail and 
whitish on the head. The second dorsal fin is ight; the filament 
of the outer ventral ray is whitish; the other fins are dusky, quite 
light in the more faintly colored specimens. The lning of the 
buceal cavity is dark, becoming lighter toward the gape in some 
specimens; that of the branchial cavity is blackish, with an abrupt 
whitish margin along the opercular and branchiostegal membranes; 
the parietal peritoneum is purplish or brownish black. 
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CO. radcliffe: is apparently related, on the one hand, to C. smithi 
and flabellispinis, and, on the other hand, to productus, anatirostris, 
and webert. In addition to the characters given in the key, radcliffe7 
differs from productus and weberi in the naked nasal fossa. Its 
relationships with commutabilis are more remote. 


Table of measurements in hundredths of length to anus. 


PME OSS SURI OM cee oie he an oe aoe oe oe ae See eeieas 5502 15505 25503 5536 45537 
Motalblenothanimmes-ce sak seo se ae wer eee 347 3253 DGS 7 i scalp stare ate 137 
Menor. O ANU IM TMM sce. no cence seen es eee es 134.5 3102 101 95 46. 5 
enaphroheneads~. $425 sca tense ce ade cee eeaeee ok 72 276 CED 76.5 81 
ONC MOIBOL DU sense se mcrae cce teen hacen cietcece= 22 22.3 22 22 22 
ostorbital lengthiof heads: (35 <. sceeancc nesses eee 26.5 26 25. 5 25 22.5 
AWTZT(S NH OOO TTY HSIAO H ON LICE Le Re eR a pa a ee ee Wied 17 17 16.5 16 
A TAG FVM ECON] PH OO) 9 OREN [o> Sere eo a ee = 9.7 10.5 9 10 9 
MOTDItTOMVEOPeLCle: 2 nose core te eoee a ween ocdecce oes 30.5 329 27 27 26 
Manp iho feSnolers aan aan eres ean Se edie ancinee sae 27 31 32 31 39 
IEGTa Nef cis(o} PATH 0) OA hs See a ee ei eae 23 22 21 20 18 
DepiBior- OG y7a> asceta: oes shaw aa sesewee a aimecye 38 40 39 34 32 
Rael e ite Or OG Yr cae Sere et tyactes oe nies nic cece eco se 30 29 29 30 22 
LNT ROA TD ah ES eit en a 2 ae ae 22 20.5 20 20 16 
MOM CraGGISUMINIS seer me. Monee sss Sons hoe casineme ee 27 27.5 26 Dahl ene ees 
Eieipitironm second) dorsal Spine).c2 soe cee ne sat eosc ees beneer ses 33 33 Ago oe eet os 
Hhanptinvofatirsip@ Orsal Bases. soos cna scuicc msec sit Sees 14 14 13 12 11 
ihensth: of interd orsal Spacerc. oace sek aces eee cence cls cs c=eeon 18 25 22 16 
enpihonmpectorals<aso~5- soc ks See oc Sak ee eee emesees 28.5 34.6 30.5 UN tel |e eee a 
Kenvthofzouter-ventral ray:.j2 22.225... ee en 24.5 30 27 27.5 34 
Lengthiof séecond:ventral tav,...- 5 sses-.a<s5 ceases 17 20.5 18.5 VE Ni ee a 

1 See fig 

i 2 Type. 
3 ae sn added as an estimate of the length of spine broken from tip of snout. 
4See fig. 


(radcliffet, named for Mr. Lewis Radcliffe, scientific assistant, 
United States Bureau of Fisheries, in recognition of his work on 
Philippine Macrouroids). , 


38. COELORHYNCHUS WEBERI, new species 


Coelorhynchus commutabilis form eta SmirH and RaApcuiFrFre, Proc. U. S. Nat. 
Mus., vol. 48, 1912, p. 132, text figure 7 (including only the type-speci- 
men, which is figured; the two other specimens are typical of C. com- 
mutabilis, the scales having been lost from underside of head). ° 

Type-specimen.—Cat. No. 78225 U.S.N.M.; from Albatross sta- 
tion 5325, off northern Luzon, at a depth of 224 fathoms and a bot- 
tom temperature of 53.2° F.; length, 315 mm. to end of pseudo- 
caudal of 8 rays, 127 min. to anus. 

Fin-rays—first dorsal, II, 8; pectorals, 18, ventrals, 7. 

The contours of the body are long, even curves; the base of the 
first dorsal is scarcely oblique. The greatest depth of the head is 
equal to its width; the greatest depth of the body is contained about 
2.3 times in the length of the head to the opercular angle; the greatest 
width, scarcely less, is contained 2.4 times in head; the tail is less 
strongly compressed than usual, its width being contained just 
twice in its depth at a point twice the head length behind tip of snout. 
The form of the head is well shown in figure 25, except that the pos- 
terior sides of the head are drawn as somewhat distended. The snout 
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is very broad, and by maintaining its width forward more strikingly 
than usually, renders the sides of the snout much more convex dis- 
tally than in other species with a similarly long snout; its preocular 
length is contained 2.25 times in head; its preoral length, 2.6 times; 
its width at base, 2.75 times in head, 1.2 times in preocular length; 
the width of snout at the end of the ethmoid region of the infra- 
orbital ridge is equal to the length of snout anterior to that point. 
The ridges of the head are prominent; the occipital ridges are but 
little divergent forward and backward; the least distance between 
them is contained 1.2 times in the distance between either their an- 
terior or posterior ends, and is just half the least interorbital width. 
The preopercular margin is denticulate; the subopercle is produced 
backward into a sharply pointed flap. The orbit is smaller than 
usual in this group, its length being contained 4.25 times in head, 1.9 
times in snout, 1.35 times in postorbital. Least interorbital width, 


Fig. 25.—CoELORHYNCHUS WEBERI. TYPE. AFTER RADCLIFFE (‘‘ COELORHYNCHUS 
COMMUTABILIS, FORM ETA’’). 


1.45 in postorbital; least suborbital width, 2.35. The upper jaw ex- 
tends from below the middle of anterior nostril backward to below 
the hind margin of orbit; its length is contained 4.05 times in the 
lead; barbel, 4.2 in postorbital. Teeth villiform, in bands on jaws. 
Six branchiostegals; gill-membranes with a narrow free fold across 
isthmus. 

Distance from anus to base of outer ventral ray, two-fifths longer 
than orbit, contained 3.0 times in length of head; distance between 
ventral and isthmus, nearly one-third longer than orbit, contained 
3.35 times in length of head; distance between anus and isthmus, 
1.62 in head. 

Scales large: in 44 series between the lateral line and the origin 
of the second dorsal (excluding the lateral line series), in 54 series 
a short distance behind that point; the number then decreases pos- 
teriorly. Each scale of the body is well armed by from 5 to 7 
strongly spinous carinae. The spinules are long and strong, but 
not grooved and widened basally as in C. smithi (fig. 20); their 


by 


number is 5 to 7 on the median carina, which is slightly stronger 
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than the lateral ones; the spinules increase in strength and height 
posteriorly and are imbricate upon one another; the last one scarcely 
projects beyond the margin of the scale. The terminal rostral plates 
do not project strongly; they are rather bluntly pointed, and the 
series of spinules (6 dorsal, 4 ventral), by which they are armed, 
are extended forward to their tips; the length of the dorsoterminal 
plate is contained 4.6 times in the postorbital length of head; the 
plates are bounded on each side by an elongate scale, the first of the 
eight covering the ethmoid region of the infraorbital ridge on each 
side; these scales of the ethmoid region increase in size posteriorly, 
and bear 6 or fewer strong carinae directed upward and backward; 
9 scales, similarly armed, follow on the preorbital portion of the 
ridge, which then becomes covered by a double series of scales on the 


Fig. 26.—CoELORHYNCHUS WEBERI. TYPE. 


suborbital and preopercular portions, behind the vertical from the 
middle of eye. 

The median superior rostral ridge is covered by 10 shield-shaped 
scales bearing at most 8 spinous ridges diverging backward and out- 
ward from the front of each; this median series is bounded on each 
side by a single row of well-armed scales; a series of smaller scales 
bounds the supranarial ridge scales, but the entire remaining antero- 
lateral region of the snout is completely covered by small, crowded 
scales, like those covering the lower half of the nasal fossa and the 
region below the orbit extending backward to the preopercular ridge. 
The anterior half of the area between the occipital ridges is covered 
by five series of scales which decrease in size posteriorly and con- 
verge toward the median occipital scute, which, like the smaller 
scute preceding it on each side, is armed by a strong median keel. 
The supranarial and antorbital ridges, and the anterior half of the 
supraorbital ridge, are covered by scales bearing several divergent 
spinous crests; the occipital, posterior half of supraorbital, and 
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postorbital ridges, bear scales armed wholly or for the most part by 
a single strong spinous keel; a similar scale forms a detached scute 
at the origin of the lateral line. The scales on the opercles and on 
the upper half of the cheeks are similar to those on the body; the 
median series between the occipital and postorbital ridges is much 
enlarged. The under side of the head is completely naked, with the 
exception of a few scales below the preopercular angle, as described 
also for C. anatirostris, and as now noted by us in paratypes of C. 
productus,; this detail of similarity confirms the other characters 
which indicate the close relationship between the three species. 

The first dorsal fin is high, the second spine being almost as long 
as the postrostral length of head; the first soft rays are a little 
shorter; the base of the first dorsal is contained 1.4 times in the inter- 
dorsal space, 1.8 times in the postorbital length of head; the first 
rays of the second dorsal are shorter than the pupil. The pectoral 
fin is decidedly longer than the postorbital length of head, and is con- 
tained 2.2 times in the head (tips of rays broken off). The outer 
ventral ray is filamentous, being about as long as the pectoral, and 
extending about to the anal fin; the second ventral ray does not reach 
to the anus, and is contained 4.0 times in the head. 

Color brownish in alcohol, becoming lighter ventrally. Fins dusky, 
excepting the filament of the first ventral ray. Mouth dusky within, 
becoming lighter toward the lips. The buccal cavity is lined with 
brownish black except along the whitish margin of the opercular 
and branchiostegal membranes; the parietal peritoneum is brown- 
ish black. : 

C. weberi is closely related to two Japanese species,’ C. anatiros- 
‘ris and C. productus, but is distinguished by the much smaller or- 
bit, and by the longer, broader snout; by the armature of the scales, 
there being more carinae than in C. productus, but fewer than in C. 
anatirostris, and by a few other details. , 

Table of measurements in hundredths of length to anus (127 
mm.).—Length of head, 70; length of orbit, 17; postorbital length 
of head, 22.5; least width of interorbital, 15; least suborbital width, 
9.5; distance from orbit to preopercular margin, 24.5; length of snout, 
31; width of snout, 25.5; length of the upper jaw, 17; length of 
barbel, 5.5; greatest depth of body, 30; greatest width, across bases 
of pectorals, 28; distance from center of anus to base of outer ven- 
tral ray, 23.5; distance between ventral fin and isthmus, 21.5; 
height of second dorsal base, 12.5; interdorsal length, 17.5; length 
of second ventral ray, 17.5. 

(weberi, named for Dr. Max Weber, in recognition of his work 
on the fishes of this and other families in the East Indian region.) 


1See Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 175. 
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39. COELORHYNCHUS COMMUTABILIS Smith and Radcliffe. 


Coelorhynchus commutabilis typical form SmirH and RADCLIFFE, Proc. 
U. S. Nat. Mus., vol. 43, 1912, p. 128, text fig. 2 (part). ~ 

Coelorhynchus commutabilis form alpha SmMirH and RapcuiFFe, Proce. U. S. 
Nat. Mus., vol. 13, 1912, p. 180, text fig. 3. 

Coelorhynchus commutabilis form delta SmMiTrH and RaApcLIFFE, Proc. U. S. 
Nat. Mus., vol. 43, 1912, p. 182, text fig. 6. 


Coelorhynchus commutabilis form eta SMITH and RaApcrirre, Proce. U. S. 
Nat. Mus., vol. 43, 1912, p. 132, text fig. 7 (two specimens, exclusive of 


. type). 


After having described C. commutabilis, Radcliffe proceeded to de- 
fine certain “forms,” differing from the typical specimens in the 
presence or absence of scales on the underside of the head, and in 
the form and proportions of the snout and orbit. The discovery of 
certain diagnostic characters, such as those we emphasize in the 
analytical key to the species, has led us to a different grouping of 
these variants. In order to indicate the relation between these 
“forms” of Smith and Radcliffe and the species, as we define them, 
the following comparative table has been prepared: 


Identification by Smith and Radcliffe. Present reference. 


Coelorhynchus commutabilis. 
C. commutabilis. 


MUR VLC HAGE ONMIR etsy ett sae eee wre sake tere ieee ais Makers swh Misi aelacgaree OL capi 

LENG) ERIN ELIG AN) dees a ke Se ah a fe a a ee eR Da C. commutabilis. 
PHROTITAN ECL ee eee oa RB Bier TI era eo a ce Be C. radcliffe. 
UDR AAT CLE apc Rea BRS a SS nm Ne TE Lh arm LORE PA Raine C. radclijfei. 
PGR TAUELE LE Dace ne we ee Set eRe ee IE eee ta en eee ois Eis) See C. commutabilis. 
SOVETMCE Eee sear ese ed SL at NT eee ot ea ek bes ae ee ea C. weberi. 


LC. commutabilis. 


The statement that mutation has been demonstrated in this case? 
therefore appears to lose its significance. 


List of stations, 


. Bottom | Number : . 
Albatross a7 tf Depth in : Identification by 
station. Locality. fathoms. teeepere OF SDE: Smith and Radcliffe. 
a OE 

ol/(2 |) Vicinity Of Jolo Island. 223.225.2422 S185 |25sesas: 1 | Type, delta. 

5348 | Palawan Passage........-.-..--..--.- | 375 56. 4 1 | Type, commutabilis. 

D4445| (OfienstermMDzOm ie soc 94-2 2. 32S ket | 308 45.3 1 | Form eta. 

5445 |... GOEh- CGE Supe ae iano eae 383 44.3 1 Do. 

5589 | Near Sibuko Bay, Borneo............. 260 45.7 1 | Type, alpha. 

5589 |....- OO erase eicinstin eee Rams ese ce at | 260 45.7 4 | Form alpha. 

5590 |...-- (MOSES NT. SES dS ERE Eee 8 | 310 44.3 1 Do. 

5590 |...-. 10 Ee i Sere Neca cae meee | 310 44.3 2 | Commutabilis. 


This species, as we recognize it, is now redescribed in some detail. 
The description is based upon the type-specimen, 129 mm. long to 
anus, and is supplemented and verified in all points by an examina- 
tion of each of the other 11 specimens. 


1 See Radcliffe, p. 130. 
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The dorsal and ventral contours are long, even curves; the base of 
the first dorsal is scarcely oblique; the dorsal contour of the snout 
is but little (or scarcely) concave. Greatest depth of body, 2.2 
(1.8 to 2.3) in length of head to end of membrane at angle of 
opercle; the greatest width of the body or head is about equal to the 
depth below the origin of the lateral line, and about equal to the 
depth of the head at the vertical passing through the hind margin 
of the orbit. The form of the head and trunk.is shown in figure 27, 
in which the width of the body is abnormally contracted, owing 
to the imperfect preservation of the type-specimen. The length 
of the snout is unusually variable in this, species, so variable that 
Smith and Radcliffe separated out the short-snouted specimens 
as a distinct “form,” alpha (figure 29). That two distinct groups 
are not represented may readily be seen by an examination of the 
following table: 


Table of measurements of snout in C. commutabilis. 


Form Eta, | Typical. Delta. Alpha. 
Statlomesetse a Sea ee eos as ee ee 54451, 53481, 5590 | 5590 | 51721) 5590 | 55891| 5589 | 5589 | 5589 
Text fPune sce see cesates dese see ae aaa [soins DT | ieee eee 28) | aisle 200 eres Baers eee 
Preocular-lengihas js ecerescse cece eee 2533) 2585 | Qian 2hoon| 245 I 2n6 2565 2o2 ead 2. 67 
‘Preoralilengthize.seac cacenicncle eee DEG el 2erdd) Aetoa| bose: ol 29) ||P onO mel yao am oeeL | 3.0 3.1 
Width atibase2s mgs s..saenecnss cece | 3.15 | 3.25 | 3.1 | 3.1 2.75 | 2.95 | 2:95 | 2.8 |'3.0 2.9 
Width at anterolateral angles?,.-.....-- Te Te ON lead | 1.0 | 0.9 | 0.95] 0.85} .09} .09]| 1.0 
Orbivimlsnoutssstessece ences cee see 1.6 | 1.6 | 1.65 | Hale |i det 1.35 | 1.35 | 1.35 | 1.26 | 1.3 


3 Mesoned inte Taek of head. 
2 Measured at end of ethmoid portion of infraorbital ridge, into length anterior to that point. 

The ridges of the head are covered by a single series of strong 
scales, excepting the infraorbital ridge behind the middle of the eye, 
where the scales are in two series. The occipital ridges diverge a 
little toward both ends; the least distance between them is contained 
2.2 (1.8 to 2.2) times in the interorbital width. The rounded margin 
of the preopercle is scarcely denticulate; the lower ventral angle of 
the subopercle is produced backward into a slender flap. The orbit 
is large, as usual in this group of species, but widely variable in 
size, being contained 3.9 (3.33 to 3.95) times in entire length of head 
and 1.25 (1.15 to 1.3) times in postorbital length of head. The 
variation in the size of the orbit is not correlated with the size of the 
specimens; the extremes are joined together by intermediate sizes. 
Least interorbital width, 1.38 (1.33 to 1.6) in postorbital length of 
head; least suborbital width, 2.9 (2.2 to 2.8). The upper jaw 
extends backward from below the anterior nostril (or immediately 
behind that vertical) almost (or quite) to below the hind margin 
of the orbit; the length of the upper jaw is contained 3.75 (8.35 to 
4.0) times in the head; barbel, 3.6 (3.5 to 6.0) in postorbital. Six 
branchiostegals; gill-membranes with a free fold across the isthmus. 
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Distance between center of anus and base of outer ventral ray 
decidedly longer than orbit, a little longer than postorbital, and 
contained 3.0 (2.4 to 3.0) times in length of head; distance between 
ventral and isthmus, also longer than the orbit, contained 3.25 (2.8 
to 3.4) times in head; distance between anus and isthmus, 1.6 (1.5 
to 1.65). A narrow, naked fossa, which extends forward a short dis- 
tance from the peritroct, covers an elongate glandular organ. 


Fig. 27.—CoELORHYNCHUS COMMUTABILIS. TYPE. AFTER RADCLIFFE. 


Seales rather small, in 54 rows from the front of the second 
dorsal fin to but excluding the lateral line series; in 6 or 64 rows 
just behind the long anterior curve of the lateral line. The scales 
of the body bear usually 5, but varying from 3 to 7, carinae, which 
are armed by a series of spinules overlapping the margin of the 
scale; the median series is often enlarged. The spinules increase in 
size posteriorly on each carina, and are rather broad at their base, 
approaching in their structure those described and figured for (. 


See 


Rae eet 


Fig. 28.—CoELORHYNCHUS COMMUTABILIS. AFTER RADCLIFFE (‘‘ COELORHYNCHUS 
COMMUTABILIS, FORM DELTA’’). 


smithi (fig. 19). The terminal rostral plates vary greatly in their 
length, strength, and spination. The occipital and postorbital ridges 
are covered by scales armed chiefly by a single spinous keel (by 
several carinae in C. smith) ; the scales on the remaining ridges of 
the head bear numerous spinous carinae; those on the median ros- 
tral ridge radiate from near the front of each scale (from near the 
middle of the scale in @. radcliffei). The scales on the top of the 
head are not greatly reduced in size, and bear several spinous 
carinae; the scales covering the anterolateral region of the snout, 
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the lower half of the nasal fossa, and the region below the orbit, 
extending backward to-the preopercular ridge, are reduced in size, 
but usually bear divergent ridges; the five series of scales between 
the occipital ridges converge backward toward the median occipital 
scute, which is variously armed by a single median keel or by 
several divergent ridges; a somewhat similar scute is located at the 
origin of the lateral line. The scales between the occipital and post- 
orbital ridges are in about five series, and bear several carinae; 
those scales forming the median series are markedly enlarged, those 
in the next series below the median are scarcely reduced, those in 
the first series above the median are small, those in the two or three 
other series are reduced in size. In C. japonicus the scales of the 
head are quite different; they are smaller, as a rule, and even in 
specimens considerably larger than any known of C. commutabilis 
mostly bear only a single spinous crest, except on the scaly ridges 


ee 
Fig. 29.—CoELORHYNCHUS COMMUTABILIS. AFTER RADCLIFFE (‘‘ COELORHYNCHUS 
COMMUTABILIS, FORM ALPHA’”’). = 


and in the median series between the occipital and postorbital ridges. 
The underside of the head in both species is constantly covered by 
small scales. 

Pyloric caeca, 20 in one specimen, 28 in another (50 were counted 
in a specimen of C. japonicus). 

The height of the second dorsal spine in contained 2.1 (1.85 to 2.1) 
times in length of head; its length when laid out on the head from 
the opercular angle extends forward to the front of pupil (in para- 
types varying forward and backward from that point a distance 
almost as great as the diameter of the pupil). The length of the 
first dorsal base is contained 1.63 (1.35 to 1.75) times in the interval 
between the dorsals, and 2.1 (1.7 to 2.1) times in the postorbital 
length of head. The outer ventral ray, ending in a slender filament, 
is contained 2.65 (2.1 to 3.0).times in head; the second ventral ray, 3.7 
to 4.35 times, not reaching to the anus. 

Color in alcohol grayish brown, of varying shade, becoming 
lighter below; darker and less silvery than in C. radcliffei, We 
brownish than in (. smithi. The fins are blackish, varying to light 
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dusky; the outer ventral ray is dark or whitish. The buccal and 
branchial cavities are wholly lined with bluish black, except along 
the narrow margin of the opercular and branchiostegal membranes; 
the parietal peritoneum is brownish black. 

Although certain rather wide variations are apparent, we have 
little doubt as to the unity of this species as we now define it. 


Table of measurements in hundredths of length to anus. 


Type, | Typical; Type, 

Type: delta, form. | alpha. | 4!pha. 
PAIDATT OSS) SUATIOU see ce re ei ce sen esc tiaceeciecm-eieesine tee 5348 5172 5590 5589 5590 
Total length in mm.... aes bs 320 300)9 ||P sshaoceee 289 267 
Length to anus in mm. 129 106 116 105 103 
Length of head........ ae bis 74 74 73 72 71.5 
Length of orbit............ swat] om 19 21.5 19 21 21 
ostorbital length of heads. .220 228. a2 Sones ncce 25 24 25 2oa0 24 
Width of interorbital . . .- - oe ee te ee eA 17.5 16 16.5 17.5 17 
SyiGthrotsnborbitaleeseen cs saccs ct ser nnceeneccecec 8.5 11.5 9.5 9.5 9 
MINDIELOMPNCOPEr less. se Mece ae sok one coe caw cctesiemoecce 26 26 27 26 26.5 
Mon ei nior snout. esse nae aa foes nos eee Semen 31.5 30.5 30.5 27 28 
MeneiMohuppenjaw reece sess cscs os seo ncsee eines 19.5 18.5 21 20 20. 5 
ED ELOt DOG VAs ck eae ate ee etc e tne weseeee 34 39 34 37 35 
RAC HOLD OC yo eter ee ae ken SAL ee Oe a 33 27 30 30 
PAIS COMVONU Rl oe com tice Aeon tos hon eS aise eee oe 24.5 25:5 26 27 25.5 
Menitraliconsihmusssceeie cs se. sot cise codes once bene 23 22 23.5 22 26 
Height of second dorsal spine.............-...--.---- BOs f eecc eed eee see | Reems 33. 5 
enethiofmirst dorsal bases. ..s2. 22. .se. stones es cnaeee 12 13 13 14 12 
Gength ofinterdorsal/space.. -_2....--..-2--s--.------ 19.5 18 19 22.5 23 
engihvotpectoralys: sss sete aeics ooo sec ae acetate 31 Sy ek se cere bee 34 30 
engthot outer ventral ray. 362 )2.8. 22 a228- Loses. 28 29.5 27 BA cs tt See 
Mengethronsecondi ventral raya-ne es cece cake oe cane cllacosaece <2 19.5 16.5 22 18.5 


(commutabilis, in reference to the supposed mutants, or “ forms,” 
which were originally confused with this species. ) 


40. COELORHYNCHUS MACRORHYNCHUS Smith and Radcliffe. 


Coelorhynchus macrorhynchus SMITH and RapciirFE, Proc. U. S. Nat. 
Mus., vol. 48, 1812, p. 127, pl. 29, fig. 1 (not Coelorhynchus macrorhyn- 
chus Weber, Fische der Siboga-Expedition, 1913, p. 162, pl. 4, figs. 2 
and 2a; also p. 671). 

List of stations. 


; «| Bottom | Number 
Albatross : Depthin ‘i 
station. Locality. fathoms. eoaner aa Of apart 
ad Oe 
Bilis eChina Seas oft, southern uz0n ec. .s sae se pm et “eek eee D3G rl cS os sa 6 
5367 | Verde Island Passage, southern Luzon......-.........-------- USOP| A5S tease Type. 
BHT a NOL EMO RM a wl LAW Ls whist cinsalaic ae afew ainsi € a cigra niente eisie/awic sass oar 340) ote sar 1 
DOKon | NOTE OL DA wil LA Wises «<i cares cicine calc se ote eins wee nce en eeecsenies 315 52.3 1 
Ds VACIIb OM SIDUKO Bay, BOIMeCOso. - joss 220 as tec eee acme se aeee 415 42.3 1 


We present the following notes and measurements based upon four 
small paratypes from Albatross station 5111. 

Scales in 54 series from origin of second dorsal to but excluding 
the series perforated by the lateral line; the series midway between 
the occipital and postorbital ridges is enlarged; the spinules on 

119404—20——_10 
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the scales of the median rostral ridge are in rows radiating from 
near front of scale; the lower half of the nasal fossa is scaled. 
Second dorsal, proximal part of first dorsal, and pectorals light. 

Traces of vertical bars can be seen on the small specimen from 
station 5587. 


Table of measurements of paratypes in hundredths of length to anus. 


Albatross Staion se ae sen tonne cle ae ealeinie aces eisisaie lle sterecie a 5111 5111 5111 5111 
Totallenet hmm ee eee eit ee ae eter ate atte to aletetelralnate ie 1 187, 1213 1 202 1150 
Diciera Moline Aphis mbilSee E> ssonscrodsonsconasdeesdcoseecoddoase 82 88 80 66 
engih of heady scse et eee ct ease cae wiceeeh pen eee ere cece 82 83 83 82 
Tenethiot Onpitisic cases ee ae isa ececclem ee cee tet tastietercter = 18 18 18 18 
Postorbital length of head....... n aaistheciow isle Nees c hie soe ne 23.5 24 24 23 
Widthiofinterorbital coer cose. 2 -ceee eee aes et eee cen emeneeereae 14 14 13.5 14 
Widthrof suborbital. Soe. secson- esas see Soe se ae esos 7.5 8 7.5 8 
Orbit to'preoperclesscsose o <2 ban coe teehee meess ie eeaeees 26 26 24 
Length of snout.........-.. SuSE nite emian ce in oe tones mee 41.5 41 41 
Length oftupperjawis «scsi tanteieee nacile Secale a ciamecise sleet - 18.5 18 18 
Depthior Pod yrs se seccsc ce te sioseersete sees ae Oe sscaecee y 32 32 29 
Widthofibody= ss: . 2 seen. ns ee a ep Se eee 27 25 25 
Anus to Ventral... .\scc0cmecien come cee nos re bee ls jae caspeeciwacaste 18 16 17 
Ventralitonisthmuszerecasso=c nec seers seca naoeeaee eee eee ee 21 20.5 18 
Tenethiof first dorsal basesse =. ss seo. seeneece-eecc 10 10 ll 
Length of interdorsal space... 17.5 17 16 
Length of pectoral.. : 26 25 25 
Length of outer v entral ray 24 23 26 
Length of second ventral ray 14 14e? Ses wtemrers 


1 Pseudocaudal developed. 


(macrorhynchus, in reference to the long snout.) 


41. COELORHYNCHUS ACUTIROSTRIS Smith and Radcliffe. 


Coelorhynchus acutirostris SMirH and RapcuiFFE, Proc. U. 8. Nat. Mus., 
vol. 43, 1912, p. 134, pl. 30, fig. 2, text figure 10. 

This small species is one of the most distinct in the genus; its 
position in the subgenera into which we have divided Coelorhynchus 
is quite uncertain. The divergence of the spinous carinae on the 
scales, together with other characters shared in common with the 
species having that type of squamation, have influenced us to place 
it in the subgenus Oxwymacrurus. In the quincunx arrangement of 
the spinules on the scales of the head and the bluntness of the sub- 
opercular flap the species bears some resemblance to those of the 
subgenus Quincuncia. Its close resemblance to C. (Paramacrurus) 
gladius of the Hawaiian fauna may indicate a close relationship 
with that species, as Radcliffe has already pointed out. It resembles 
C’. gladius in the excessively long, pointed snout; in the two ventral 
fossae, one before the anus, the other before the ventral fins, and in 
the squamation of the head. In addition to the details enumerated 
by Radcliffe, C. acutirostris differs,from C. gladius in having the 
spinules on the scales of the head arranged in quincunx order; the 
spinous carinae of the body scales decidedly divergent instead of 
parallel; in the lower first dorsal fin; and further in certain details 
of proportions, as indicated in the tables of measurements, and in 
certain other details mentioned in the following description of this 
species. 
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List of stations. 


| 
- | Bottom | Number 
Albatross F | Depth in F 
F Locality. tempera- | of speci- 
station. | fathoms. are Prerial 
mai. 
oslZebetween|Gebu andeBohol!? sso. a. 32. tc52-ace ccs see ance eee 165 54. 4 1 
GUNS). hats 78 (6 Ca ey eee ese ko NN a eg ee ge i a nt Oe eg | 159 54.4 Type. 
5516 | Vicinity of northern Mindanao............-- Se SEE iaceec ane | 175 54.3 1 
BBLT? | =25s [ESS Se ok ete RTE a ean in ape i ae a | 169 54.3 1 


In addition to the color marks described by Radcliffe, a dark streak 
extends along the anterior half of the tail immediately above the 
lateral line. The opercle is dusky, and a dark streak lies just below 
the postorbital ridge. 

Scales in 5 series from origin of second dorsal fin to, but excluding, 
the lateral line scales; in 6 series behind anterior curve of lateral line. 
The 5 to 7 series of short, robust, suberect spinules on the scales of 
the body, moderately divergent posteriorly, become strongly di- 
vergent toward the head. The scales of the head, much as in the 
species of the subgenus Quincuncia, bear numerous suberect spinules 
arranged usually in quincunx order,’ but sometimes in divergent or 
stellate series. The sharply acuminate tip of the snout is covered by 
a spinigerous plate above and below; the length of the dorsoterminal 
plate is about two-thirds that of the orbit (the two measurements are 
equal in C. gladius). These terminal plates are bounded on each side 
by a narrow scale, followed on the ethmoid region of the infraorbi- 
tal ridge by six scales; the suborbital and preopercular regions of the 
ridge are covered more or less irregularly by two series of scales; 
the ridge ends sharply just before the margin of the produced pre- 
opercular lobe. The subopercle is produced backward, behind the 
upper margin of preopercular lobe, into a very obtuse, short flap, less 
prominent than in any other species of either Paramacrurus or Oxy- 
macrurus examined. A long, narrow, scaleless groove, more promi- 
nent than in C. gladius, bounds along its entire length that series of 
scales on each side of the series on the median rostral ridge; a few 
scales (many in (@. gladius) lie between this groove and the scales 
of the infraorbital ridge. The occipital ridges diverge toward their 
posterior ends, where they are separated by a distance one-third 
greater than the least distance between the ridges, a distance con- 
tained 1.7 to 1.9 times in the least interorbital width. From the 
many-spined median occipital scute there extends outward and for- 
ward a scaly ridge which meets the occipital ridge on each side above 
the hind margin of the orbit; this ridge is preceded on each side by 
series of strengthened scales; similar scales also cover the triangular 
area included between this short ridge and the occipital ridge on 
each side; another scaly ridge, formed over the supraoccipital crest. 


1In numerous divergent rows in C. gladius. 
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extends backward from the occipital scute. The scales between the 

occipital and postorbital ridges are reduced in size, excepting those 

in the median series; a strong scute, pointed posteriorly and armed 

with several spinules, is present near the origin of the lateral line. - 
The nasal fossa has a few scales in its anteroventral angle. The - 
underside of the head is completely naked. Six branchiostegals; free 

fold of gill-membranes very narrow. 

A ventral fossa about as long as the pupil and covered by thin 
and nearly smooth scales is located before the ventral fins. The 
usual gland-like organ which this fossa covers shows through the 
transparent scales. It is flat on its punctulate, yellowish outer sur- 
face, and black on its thick, rounded anterior edge and arched dorsal 
surface; it extends backward as a strand of glandlike substance, 
surrounded by a black membrane, to its black posterior dilation, 
which, located just before the anus, is covered by a small area in 
which the scales are thin. 

In the sensory cavity lying in advance of the lateral line there are 
developed small neuromastic bones, like those described in some de- 
tail for Coelorhynchus argentatus (p. 434). 

Eleven pyloric caeca (one specimen examined). 


Table of measurements in hundredths of length to anus. 


elorhynch = F 
oe % ie jeanne Coelorhynchus gladius. 
DYES ON OT OLY DE: | ete 13 esa eects tees Paratype, 
Allbatross:stati0nss3<ssee ees ee Cone eo eae BAIS Fs FATT le. ae el ee 3472 
Total lengthin mm...... 205 190 1237 157+ 57 
Length to anusin mm... 87.5 81 96 65 23.5 
Length of head Seto. = sere sarees oe mee see es eames 72 | 74 70 72 70 
Length (of orbitisten tices soins on aee reoemeae ss 16.5 | 17 14.5 16 22 
Postorbitallenrthomhead a. saceseee es ace ee 21.5 | 22 19 19 20 
Width ofinterorbitalecs 2 S223. tmeneeeee eats 15 16.5 13.5 nak 16 
Width ofsuborbitalle= eyes ofc -2 = sneeeincs stasis aan 9 9 5 8 ii 
Orbittoypreopercle sc -o: coe aos asco s aes aeeels 23 23 19 19 22 
Length of snout: 
ELOOCMIAL 4 <2/-)-ietasiecicastese SOSA Gaon SaeSsons 35 37 36.5 39 31 
fag a 2(0) 0: | Pe Rae Ane SOA aE Sessa 31 31 33 36 27 
Width of snout: 
INTID ASO setae ce see eens aa ea eae Sa seaeeacses< 23 25 21 22 27 
At end of ethmoid portion of infraorbital ridge...) 17.5 19 15.5 18 24 
Length of terminal rostral plate.........-.....------- 10.5 10.5 13.5 16 7 
Genethiofupper iawees-seessee ces eases neeee eee 15 15 13.5 15 19 
Tenpth’ of barbelit.s22-- es. s..ssse eee ean eee 4 4 5 4 cle ees 
Depth of body below origin of first dorsal........-...- 33 35 27 27 32 
Depth of body at twice length of head behind tip of 
SMUG hse ere ae cin cecal elem eee ipa een eerie 12 10 16 12 15 
Width of body across pectoral bases...........-..... 23 22 26 22: © | Siero 
Width of body at twice length of head behind tip of 
SNOUGE Ios etek 3 To ee cen Soe eR ee es eee ee | 4 oan 10 8 i 
Anus)to:ventrals...2-.5-s8em -)-. seemcice tems oe ae 24 21.5 26 2) 27 
Ventral toisthmus 12sec sees cea sees 23 21 17 18 19 
Height of second: dorsal|spine -=227.. 2 2.--see -seeeees 25 22 33 33/4 Saceteaeae 
Length: of first dorsal baseler. on eseee cose cee ee anaes 11.5 10.5 12 Vs ee Semen 
Length of first ray of second dorsal ...........--.-.-- 4 4 9 Oise Seema 
Lenpth’ of interdorsal'spaces:.- 02 es. 2. weccsedececnes 10 8 8 ised Pe ee ee 
Length: of-pect oralin25,.9=- sss quae wen see eae oe aoe eee 21.5 25 26. 5 26) 56|2cceeeeees 
Length ofouter ventralrayicece sso) oe cece eet oe ee 23 21 24 26 41 
Length of second ventral ray...............-..------ 15 15 16.5 17, \|peeseaeeee 
Fin rays: 
Hirstidorsales.: sae ae eeeeeaeaee pie Tyce sate Saas II,8 27,8 II,9 T¥,.9 | scsceeeeee 
Peeborals fae tse Fe ee ee eee 16-15 14-13 18-17 A9=1O Mosca ene 
Vemntrals: «sci. cio 20, sats eet ere, aes eee 7 7 7 7 (rete stereos 
1 Pseudocaudal developed. 2 First dorsal rays II, 8 in each of the four specimens, 


(acutirostris, in reference to the sharply acuminate snout.) 
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OXYGADUS, new subgenus. 


We unite into a subgenus certain species of Coelorhynchus which 
are distinguished by the spination of their scales: there is a very 
strong median spinous keel, with smaller lateral spinules, usually 
not set on keels, but arranged in series parallel with the median keel. 
In addition to the type-species, C. parallelus (Giinther), it includes 
C. kermadecus Jordan and Gilbert, C. spinifer, new species, C’. ara- 
trum Gilbert, C. doryssus Gilbert, C. occa (Goode and Bean), (. 
talismant (Collett), and probably additional species hitherto con- 
fused with C. parallelus. 'The group is almost surely a natural one. 


42. COELORHYNCHUS PARALLELUS (Giinther). 


Macrurus parallelus GUNTHER, Ann. Mag. Nat. Hist., (4) vol. 20, 1877, p. 
439; Challenger Reports, vol. 22, 1887, p. 125, pl. 29, figs. A’ and AA’’. 
[figs. A, A’’, a’’, and a’’’, probably represent a distinct species called C. 
kermadecus by Jordan and Gilbert (Bull. U. S. Fish Comm., 1902 (1904), 
p. 619). The specimens from New Zealand perhaps represent a third 
species. ].—Japan; Kermadec Islands; New Zealand. 

Coelorhynchus parallelus JoRDAN and GILBERT, in Jordan and Starks, Bull. 
U. S. Fish Comm., 1902 (1904), p. 618.— Franz, Abh. Bayer. Akad. Wiss., 
vol. 4, Suppl. vol. 1, 1910, p. 26.—Ginsert and Husss, Proc. U. S. Nat. 
Mus., vol. 51, 1916, p. 181.—Japan. 

2? Macrurus parallelus Aucock, Ann. Mag. Nat. Hist. (6), vol. 4, 1889, 
p. 391; Journ. Asiatic Soc. Bengal, vol. 43, pt. 2, 1894, p.. 126; Desc. Cat. 
Indian Deep-Sea Fishes, 1899, p. 106.—Gulf of Manar. 

2? Macrurus parallelus Braurer, Die Tiefsee-Fische, 1906, p. 257 (probably 
a distinct species, having 7 or 9, usually 9, instead of 3 to 5 rows of 
spinules on the scales).—off southwestern Africa. 

? Coelorhynchus parallelus WerBER, Fische der Siboga-Expedition, 1913, p. 
163, pl. 4, fig. 3—Hast Indies. 


We refer to C. parallelus three small specimens from Albatross 
station 5445, off the east coast of Luzon (383 fathoms; bottom tem- 
perature, 44.3° F.). The scutes along the ridges of the head bear 
a strong keel armed by several spinules of subequal strength. 
Scales mostly lost; probably originally present on under surface of 
head; 5 scales in a series above lateral line (to origin of second 
dorsal). 

The measurements given by Weber indicate that his specimens have 
the snout shorter than in our Japanese material. Concerning the 
spination of the scales, Dr. Weber writes: “ A specimen from station 
52 of 220 mm. length shows about the following arrangement of 
spinules: 2. 3. 4. 8.2—14. A specimen from same station of 125 mm. 
length shows on well-developed scales the arrangement: 2. 2. 2=6.” 

Although it is evident that several species have been confused with 
C. parallelus, we do not feel justified in naming or defining them on 
the basis of published descriptions. 


— 
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We have prepared a table of measurements of our three small 
specimens with which are included measurements of typical @. 
parallelus from Japan. The relative lengths of the different speci- 
mens should be constantly considered when their measurements are 
being compared. 


Table of measurements in hundredths of length to anus. 


Philippine Islands. Japan. 
Ailbatross\Station./. a= 2515202 aseececaeees- ee 5445 | 5445 5445 
Ao WO Cyarepileltbel ronse ee ee Se ae Se uPA tha ee 128 
Tuerig thy GO ams Ty NS ee econ = tetas ey efemrereoet 47 47 47 
Ibenpth ofthead/2 32 Sae-- seen teeee sae eee 76 78 78 
Wengen Ofonblh se aocse sneer eae oer 23 23 22 
Postorbital length of head...-................ 22 23.5 23.5 
Width ofinterorbitalla--2--- sae saeco eee acer 18 18 18 
Width of'suborbital eo... <sseee- cee aman ae 9 9 9 
Orbititowpreoperclet sen. een -eeeese eer eset 26 27 26 
Length of snout... ..-. meena de pen desen he ears 33 35 36 
henpth of upper awossesce-scneeee meee aera 19 19 20 
Lengihtofibarbel:c-coeee-aenee sce: ene 7 | 5 5 
‘Depthvotbody=-eeqs: eee ee eae eee 33 34 32 
Width: 0f Dody2-tt see aes cee ee cee ae eee leeee eee | 24 24 
AmTius:toiventrallse sence tose eee eee 20 21 22 
Ventre ltOnSti iis os om atten ce cea eee 20 18.5 18 
Length of first dorsal base.............-...-.- 13 14 13 
Length of interdorsal space...............-..- 15 14 16 
Length of outer ventral ray.......:.....-..-.- 29 35 34 
Length of second ventral ray......-...------- 4 14 Me op asene 


1 A pseudocaudal developed. 


(parallelus, in reference to the arrangement of the series of spinules 
on the scales.) 
43. COELORHYNCHUS SPINIFER, new species. 
? Coelorhynchus macrorhynchus WEBER, Fische der Siboga-Expedition, 


1918, p. 162, pl. 4, figs. 2 and 2a@ (not a synonym of C. macrorhynchus 
Smith and Radcliffe, as suggested by Weber on p. 671). 


This remarkable new species is related rather remotely to @. 
parallelus,; it differs from that species in having the orbit smaller; 
the snout longer and with more convex sides; the spinules on the 
scales notably longer and stronger, particularly on the ridges of the 
head. C. spinifer is probably the most strongly spined species of the 
genus. It was dredged ata greater depth than that inhabited by most 
of the other species. (A specimen of Bathygadus multifilis was also 
dredged at the type-station of this species. ) 

Ty pe-specimen.—Cat. No. 78226 U.S.N.M.:185 mm. long to the end 
of its whip-like tail, 66.5 mm. to the anus; Albatross station 5607, in 
the Gulf of Tomini, Celebes (0° 04’ S., 121° 36’ E.); depth, 761 


fathoms. 
Fin-rays—first dorsal, II, 9; pectorals, 19-18; ventrals, 7. 


The dorsal and ventral contours are not strongly arched, but con- 
verge rather rapidly behind the trunk; the dorsal, contour of the 
snout is almost straight (a little concave in (. parallelus) ; the base 
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of first dorsal is not oblique. Greatest depth of body, below origin 
of first dorsal, 2.33 in length of head; greatest width, across pectoral 
bases, 3.0; the depth, at a distance behind snout twice the length of 
head, is contained only twice in the postorbital length, and is about 3 
times the width of the tail at the same point. The sides of the head 
are convex; the snout is heavy and broad; its preocular length is 
contained 2.15 times in length of head; it preoral length, 2.3 times; 
its width at base, 2.65 times; the width of the snout at anterolateral 
angles is a little less than the length anterior to that point. The in- 
fraorbital, occipital, supranarial, supraorbital, and postorbital ridges 
are exceedingly strong and heavily spined. The preopercular ridge 
and margin are oblique; the sharply pointed flap of the subopercle, 
concealed by the produced lobe at the angle of the preopercle, is 
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Fic. 30.—CoELORHYNCHUS SPINIFER. TYPE. 


directed downward and backward, and is almost as long as the pupil. 
The orbit is oval and small; its length is equal to the least interorbital 
width, and is twice the least distance between the occipital ridges; 
orbit 4.3 in head, 2.0 in snout, 1.3 in postorbital. Least suborbital 
width, 2.4 in postorbital. The upper jaw extends from below the 
posterior nostril backward to below the hind margin of the pupil; 
its length is contained 4.65 times in the head. The barbel is slender 
and very short, being contained 7.5 times into the postorbital. The 
teeth are in rather narrow bands in the jaws; there are only about 
three teeth in a cross section of the mandibular band laterally. Six 
branchiostegals. 

Distance between isthmus and base of ventral, 1.4 in distance from 
base of ventral to center of anus, 1.5 in postorbital length. There are 
no naked areas on the breast. 

The scales are large, being in 44 rows from the origin of the second 
dorsal to but excluding the lateral line series; this number does not 
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increase at the end of the low anterior arch in the lateral line. The 
scales are armed very strongly by a sharply 3-angled spine, which 
is about two-thirds as high as the width of the scale; this spine from 
its widened base is directed upward and backward at an angle of 
about 65°, extending to a point directly above the hind margin of 
the scale; this main spine is preceded by one to three smaller im- 
bricate spinules; a single spinule is sometimes present above or below 
the median keel. In C. parallelus of comparable size there are three 
to five parallel rows of several spinules, which increase in strength 
along the median, keel much less abruptly posteriorly. The scales 
on the infraorbital ridge before middle of eye are in a single series 
and bear two or three spinous keels like the main one on the scales 
of the body; behind middle of orbit the scales of the infraorbital 
ridge are armed by a single, very strong, broad keel, the main spine 
of which is about one-third as high as the diameter of the pupil; the 
ridge ends in a single, hard, strong scale, pointed posteriorly, and 
bearmg a heavy, retrorse spine, which is preceded by a few small 
spinules; this spine extends backward to within its own length of 
the preopercular margin. The 12 scales on the median rostral ridge 
bear about three series of spinules, except the last one, which has only 
the strong median keel, composed of three spinules. The remaining 
scales of the head bear but a single keel, like that on the body scales; 
the spines on the ridges are greatly strengthened and enlarged; the 
height of the tip of the spines from the base of the occipital ridge 
is about half the diameter of the pupil, being twice as great as in 
C. parallelus. The four series of scales between the occipital ridges 
converge backward to the middle of a naked area lying before the two 
strong occipital scutes, which lie side by side, and represent the single 
weaker median scute of C. parallelus. The series of scales midway 
between the occipital and postorbital ridges is little enlarged; about 
three scales, larger than those surrounding them, extend backward 
from the orbital rim to the preopercular ridge (a similar series occurs 
in C. parallelus). The under surface of the head is completely 
covered by deciduous prickle-like scales. 

The second dorsal spine is weak and smooth. The length of the 
first dorsal base is contained 1.2 times in the interdorsal space, 2.4 
times in the postorbital length of the head. The first ray of the 
second dorsal fin is shorter than the pupil. The rays of the pec- 
toral fin are slender and weak; the filamentous outer ventral ray 
extends to the origin of the anal fin, and is equal in length to the 
postorbital region of the head; the other ventral rays are weak and 
short, not nearly reaching to the anus. 

Color pale brownish in alcohol, black over the coelom; pale 
greenish on head, becoming blackish on the opercles, about the 
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mouth, and on the gular and branchiostegal membranes. Lining of 
buccal and branchial cavities, wholly blackish; parietal peritoneum, 
brownish black. Fins dusky, the pectorals and ventrals dark; outer 
ventral ray, light. 

Measurements in hundredths of length to anus (66.5+ mm.).— 
Length of head, 77; length of orbit, 18; postorbital length of head, 
24; least width of interorbital, 18; least width of suborbital, 10; 
distance between orbit and preopercular margin, 24.5; preocular 
length of snout, 36; preoral length of snout, 34; width of snout at 
base, 29; width of snout at end of ethmoid portion of infraorbital 
ridge, 24; length of maxillary, 16.5; length of barbel, 3; depth of 
body below origin of first dorsal, including the spines on the scales, 
35; width of body over pectoral bases, 28; distance from center of 
anus to base of outer ventral ray, 21; distance from base of ventral 
to front of scaly area on isthmus, 16.5; length of first dorsal base, 
10.5; length of interval between dorsals, 12.5; length of outer ven- 
tral ray, 23. 

(spinifer, in reference to the relatively immense spine borne on 
each scale). 


Genus HYMENOCEPHALUS Giglioli. 


This genus, which comprises a number of small and fragile 
species dwelling in the moderate depths of tropical seas, has been 
defined in detail by us in our Report on the Macrouroid Fishes of 
Japan.? Since the appearance of that report we have described * an 
interesting new species, Zymenocephalus tenuis, from the Hawaiian 
Islands. In the present report we are basing a new subgenus on a 
new Philippine species and this recently described Hawaiian form; 
in addition to these, another new subgenus, two other new species, 
and one new subspecies are now added to the list. The inclusion of 
these new types makes necessary certain modifications of the generic 
description: the dorsal spine may be weakly denticulate, and the 
gill-rakers may be short and tubercular, and they may be as few as 
10 on the lower limb of the outer two arches, thus attaining the re- 
duced condition which is characteristic of the other genera in the 
Coryphaenoidinae. Even with these modifications the genus remains 
a compact group, but its position in the subfamily now seems some- 
what less isolated than it did before the discovery of these new facts, 
and its relation to Bathygadus is rendered much less apparent. 


1 About 1 mm. has been added as an estimate of amount broken off from the tip of the 
snout. 

2 Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 137, 141, 186. 

3Idem, vol. 54, 1917, p. 173. 
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ANALYTICAL KBY TO THE SUBGENERA AND SPECIES OF HYMBENOCEPHALUS.? 


A*. Body and head slender or moderately robust; sensory canal system of 
head not excessively developed; bony crests of skull thin, but firmer; 
eye very large, being contained from 2.5 to 3.5 times in length of head; 
color chiefly silvery. 

B*. Second dorsal spine weakly denticulate; body more slender; the head 
not compressed, its width equal to greatest depth of body or of head; 
gill-rakers tubercular, about 10 to 13 on the lower limb of the outer 
two arches; scales wholly smooth, so far as known. 

HY MENOGADUS. 

a’, Lens-shaped organ before anus circular in outline; striations on sides 
of isthmus well developed; gill-rakers about 12 in number on lower 
limb of outer two arches; barbel nearly as long as orbit______ gracilis. 

a’, Lens-shaped organ before anus elongate; striations on sides of isthmus 
obsolescent; gill-rakers about 10 in number on lower limb of outer 
arches, barbel not quite half length of orbit=2222— = tenuis. 

B®. Second dorsal spine wholly smooth; body more robust; head compressed, 
its width being less than depth of body or of head; gill-rakers short 
but not tubercular, about 18 in number on outer arches; scales with 
short spinules arranged in quincunx order___-__--~~ HYMENOCEPHALUS. 

a’. Barbel much longer than the orbit; ventral fins with 8 rays. 
b*. Pectoral rays 11; barbel two-thirds length of head_______ longibarbis. 
b?. Pectoral rays 15; barbel less than two-thirds length of head; snout 
and maxillary longer, and eye smaller than in Giinther’s figure of 
LON QUO OT O18 a ee ae nee ve ed Cl longiceps. 
a. Barbel much shorter than orbit, often obsolete. 
c’. Ventral rays greatly produced beyond anus, 8 in number; no 
barbel. 22 he oe ee ee ee longipes. 
ce. Ventral rays little or not at all produced beyond anus. 
ad’. Ventral rays 7 or 8 (rarely 6 or 9); snout scarcely produced be- 
yond the mouth. 
e*’. Barbel developed; interorbital width about equal to length of 
OLbith Or 6SSei2. 2 eae ah ees striatissimus. 
f*. Ventral rays 8 (rarely 7 or 9); barbel usually about as long 
as pupil, or longer. 
g. Orbit nearly circular, contained 0.9 to 1.1 times in postorbital 


lene thioThnead 22 = 2 ae ee Seat s. striatissimus. 

g°. Orbit obliquely oval, its length contained 1.15 to 1.4 times in 
postorbital length of head_______________________s. aeger. 

f?. Ventral rays 7 (rarely 6, never 8); barbel usually shorter than 
DUpI] 22a Boy ee Se ae ee ee eee s. torvus. 

e’. Barbel absent; interorbital space one-third wider than eye; ven- 
EDA) yA VST See noes ee eI ae ee grimaldii. 


@. Ventral rays 10 to 14. 

h*. Orbit 2.5 to 3.25 in head; its length greater than the interorbital 

width. : 
#. Snout much shorter than the interorbital width, not projecting 

beyond the mouth, rounded. 
7. Barbel small, but distinctly developed; a small, distinct, 
faintly striated area directly below base of pectorals, and 
one before base of each ventral. 


1 The authors have examined all of the 19 species and subspecies now known, excepting 
H. longibarbis and H. grimaldii. 
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k*. Striations behind ventral fins much finer than those above 
ventrals or on isthmus; form more slender______ italicus. 
k*. Striations behind ventral fins not finer than those above 
ventrals or on the isthmus; form more robust___---_- 
CaVvErnosus. 
j. Barbel minute or obsolete; no striated areas directly below 
pectoral bases nor in front of ventral bases; compared 
with cavernosus, the ventral lens-like bodies are smaller, the 
eolor is darker, and the bands of teeth are narrower____ 
antraeus.* 
?. Snout about as long as the interorbital width, projecting beyond 

mouth, pointed; barbel wholly absent, or rudimentary. 

I’. Color lighter, grayish along bands of teeth in jaws. 


m*. Ventral rays usually 11, sometimes 12________ lethonemus. 
m*, Ventral rays usually 12, sometimes 11 or 13______ NaScens. 
?. Color darker, black along bands of teeth in jaws; ventral 
TAY S eile LOL yet aid oe a ee ee striatulus. 


iW’. Bye 3% in head, § interorbital width; snout % eye; barbel dis- 

tinctly developed; ventral rays 10 to 12 (readily separable on 

account of its small orbit from H. italicus and H. cavernosus, 

the only species in the subgenus with which it agrees in the 

number of ventral rays and the development of the bar- 

LB) emi ES eh ae ie ae ee ee eae ae ek a aa Se heterolepis. 

A‘. Body deeper; sensory canals of head excessively developed, as in the typical 

subgenus of Bathygadus; bony septa of skull exceedingly thin and 
papery ; eye small, 4 to 5 in head; color chiefly blackish. 


PAPYROCEPHALUS. 
a. Barbel present, very small. 
GeV ETAL SUE AT ANY Sn een eats wie eles eS at Beh ee Se a barbatulus. 
PeaVCTEE Mesa st tleweas oe eas Ra a eae Sg papyraceus. 
io barbelLcdbsent= VEntralsrays tenor Paes = ck aterrimus. 


HYMENOGADUS, new subgenus. 


Ty pe-species —Hymenocephalus gracilis, new species. 

This subgenus is erected to include two closely related species— 
the type-species and 77. tenuis*—which we have recently described 
from the Hawaiian Islands. The two species are closely related, and 
differ strikingly from all other known species in the denticulation of 
the dorsal spine, in the reduced gill-rakers, and in the cylindrical 
form of the head. Their reference to Zymenocephalus is made be- 
cause of their agreement with the other species of the genus in the 
possession of certain diagnostic characters conservatively retained 
throughout the group. Among these characters the most prominent 
are: the forward extension of the branchial aperture; * the compara- 
tively wide slit before the first gill-arch; the “striation” of the 
abdominal region; the presence of two lens-like bodies in constant 


1 Specimens of this Hawaiian species from Albatross station 3467 have never been 
recorded. 

2 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 54, 1917, p. 173. 

In this character Hymenocephalus is approached by two other genera, Malacocephalus 
and Ventrifossa. 
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position on the midventral line; * the large size and subterminal posi- 
tion of the mouth; the development of the sensory canal system ? of 
the head, with thin bony septa connected by thin external mem- 
branes; * the large size and thinness of the scales; and the correlated 
position of the anus (immediately before the anal fin) and the num- 
ber of branchiostegal rays (7). 


44. HYMENOCEPHALUS GRACILIS, new species. 


Ty pe-specimen.—Cat. No. 78227, U.S.N.M., 96 mm. long to end of 
pseudocaudal, 29 mm. long to anus; dredged by the steamer Albatross 
at station 5292, in the China Sea off southern Luzon (lat. 18° 28’ 45’ 
N.; long. 121° 01’ 12’’ E.) ; depth, 162 fathoms; bottom temperature, 
52.4° F, 

Fin-rays—first dorsal, II, 10; pectorals, 13; ventrals, 8. 

The form of the body is entirely similar to that of H. tenuis. It is 
slender throughout, the depth gradually decreasmg toward the end 
of tail; the width of the head, equal to the greatest depth of either 
head or body, is contained twice in length of head. The sides of the 
head are strongly convex; the head in cross section is round, instead 
of rectangular as in ZZ. striatissimus. The snout projects forward be- 
yond the tip of the premaxillaries a horizontal distance half as long 
as the pupil; preocular length of snout, 1.4 in length of orbit, 3.2 in 
length of head. The orbit is oval in outline; its length is contained 
1.25 times in the postorbital, or 2.9 times in the entire length of head. 
The middle of the length of the head is at the hind margin of the 
pupil. The orbit encroaches medially upon the interorbital, the sides 
of which, in consequence, are strongly concave; the least interorbital 
width is contained about 5 times in the head, being not much more 
than half the orbital length; least suborbital width, 0.5 length of 
orbit. The mouth is large and a little oblique; the upper jaw, which 
extends backward to a vertical intersecting the eye behind the pupil, 
is contained 2.25 times in the head. The small teeth are arranged in 
narrow bands in the two jaws. The preopercular ridge, as in fenwis, 
is rounded at its angle, not being acutely produced backward as in 
the subspecies of striatissimus; the preopercular margin is widely 
rounded, and but little produced backward. The head, as in tenuis, 
is comparatively firm, and the sensory canals, though spacious, are 
much less developed than in such species as striatissimus; these 
canals are covered over by delicate membranes supported by thin 
bony septa. 

The gill-membranes, free from the sides of the isthmus, extend for- 
ward to below end of maxillary, where they form a narrow free fold 


1 Somewhat similar and doubtless homologous structures occur in other genera, par- 
ticular in certain species of Ventrifossa, such as V. nigromarginata (q. v.). 

2 The head is firmer in Hymenogadus than usual in the other groups. 

’In this character Hymenocephalus is approcahed by certain species of Ventrifossa. 
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across the isthmus. The short spiny gill-rakers are fewer than in any 
form previously described with the exception of tenuis, there being 
but 12 or 13 on the outer two arches; the first gill-arch is bound down 
by membrane above its angle and near its anterior end. Seven 
branchiostegals. 

The anus is located immediately before the origin of the anal fin, 
its distance from the base of the outer ventral ray being equal to the 
distance from tip of snout to hind margin of orbit, and a little longer 
than the distance between the ventral base and the isthmus at the 
fold of the gill-membranes. 

The two ventral lens-shaped bodies are present in the usual posi- 
tions; both are circular in outline; the diameter of the anterior one, 
located in advance of the ventrals, is about two-thirds that of the 
posterior one, which is situated immediately before the anus. The 


Fic. 31.—HYMENOCEPHALUS GRACILIS. TYPE. 


two organs, as usual, are connected by a black-surfaced strand of 
tissue along the inner surface of the abdominal body wall. 

The scales are almost entirely lost, but three are present near the 
origin of the lateral line; two are overlapped by the last of the scale- 
like bones flooring the sensory canal in advance of the lateral line. 
The scales are round and marked with concentric striae, but are 
wholly spineless. One, bearing a lateral line pore, is separated pont 
the origin of the first dorsal by 24 rows of scales. 

This species‘is sharply distinguished from all others of the genus 
previously described, with the exception of 1. tenwis, by the presence 
of weak denticulations on the distal portion of the dorsal spine; the 
spine is broken, but 5 denticulations remain on a distal portion only 
half as long as the orbit; the proximal smooth portion of the spine 
is two-thirds the postorbital length. The length of the first dorsal 
base is about half the interval between the dorsals, or two-thirds 
the postorbital. The rays of the paired fins are exceedingly slender 
and weak; the pectoral fin is just equal in length to the postorbital 
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portion of the head; the outer ventral ray, with its filament, extends 
to the front of the peritroct, and is contained 1.9 times in the head; 
the inner ventral rays are not quite half as long as the orbit, and 
extend but halfway to the origin of the anal fin, the vertical from 
which passes behind the first dorsal a distance half as long as the 
fin itself; the height of the first anal ray and of the orbit are equal. 

The trunk is silvery between the anus and the ventral bases and 
on an area extending thence forward along the sides of the isthmus 
and upward to the middle of the sides; this silvery region is con- 
tinued backward as a streak occupying the middle third of the sides 
of the tail; the abdominal region before the ventral fins has a cop- 
pery luster; the immediate bases of the paired fins are blackish; a 
fine black ring surrounds each of the Jens-shaped structures on the 
belly; the rest of the body is brownish, becoming dark below the 
first dorsal fin. The markings of the head consist of a dark brown 
region about the occiput; a dark streak along the margins of the 
postorbital sensory canals, and narrow black streaks along the front 
margin of the snout, along the inner margins of the lips, and along 
the sides of the central canal in each mandibular ramus. The sides 
of the head are bright silvery, but the black lining of the branchial 
cavity shows through the opercle. The membranes over the sensory 
canals are transparent, allowing the coloration of the walls of the 
canals to be visible; the vertical wall of the suborbital cavity is 
silvery, but its roof is dark; the floor of the interorbital cavity is 
blackish. The buccal and branchial cavities are lined with silvery 
everywhere excepting a margin about as wide as the pupil on the 
outer posterior sides of the branchial cavity; this dark is margined 
at. the extreme edge of the opercular and branchiostegal membranes 
by a whitish line. The parietal peritoneum is silvery with some 
diffused brownish color and black spots. 

The “striated” region of the belly consists of a strip, about as 
wide as the pupil, extending along the sides of the isthmus and 
backward to above the base of the ventral fin, from which place the 
striae fade out posteriorly, being traceable about halfway to the 
anus. The striae are similar to but more extensive than those of 
tenuis, they are finer than those of striatisstmus, and do not occur, 
as in that species, on a thickened portion of the skin below the post- 
clavicle. The end of that bone is much nearer the base of the ven- 
trals than the anus, the reverse of its position in striatissimus. The 
gular membrane lacks the median black streak of striatulus, and 
lacks the double striation characteristic of st7iatéssimus,; it is marked 
only by numerous black lines somewhat coarser than those on the 
striated region of the belly. 


’ 
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H. gracilis is widely separated from all other species of the genus 
with the exception of the recently described H. tenwis, from which 
species it differs in the circular form of the lens-shaped organ be- 
fore the anus; in the better development of the striations on the 
sides of the isthmus; in the less reduced character of the ill: rakers, 
and in the greater eneth of the barbel. 

Only the type-specimen is known. 

(gracilis, in reference to the slender form.) 


Subgenus HYMENOCEPHALUS Giglioli. 
45. HYMENOCEPHALUS LONGICEPS Smith and Radcliffe. 
Hymenocephalus longiceps SmMirH and Rapctiirre, Proc. U. S. Nat. Mus., 
vol. 48, 1912, p. 111, pl. 23, fig. 3. 
Hymenocephalus striatissimus WrBER, Die Fische der Siboga-Expedition, 


1913, p. 168 (specimen from Siboga station 38). 


list of stations. 


-.| Bottom | Number 

Albatross : Depthin : 

station. Locality: fathoms. | *empera-| of speci- 

5301.....- Ghinaisea mm earselon SkOn Gr ceee merece eee ele nicacineicia sis 1 
GBiiSseo6c Chnibee Seey ing ie Noe O SP Ceo oo one be boboaeooses cepecacceusesoe 1 
S40 Feeaee China uEee, OfinwestenneliniZOnsemerey-smoscsessaee seas ce sec 1 
1 
3 
1 
1 
1 
173 | 61.5 11 
P 162 52.4 1 
: Vicinity of Marinduque Island oenn 10% ees ee eee 1 
.| Off east coast of Mindoro.........-- Bees TS eoccerece 9 
5197 -| Vicinity of western Bohol....-.....- 174 54.3 1 
5411. -| Between Cebu and Bohol....--..---.-. 145 55.2 7 
fe DEG SB Slloacisc Oe eres ane wie ia do oe oie ene seca ee cmecee ce eae eile 162 54.8 3 
5453. -.... Ofvsouthesst)coas tiot Wuzonasmas aac eerste cise celeste ee cise 146) 5-ce cee 8 
A escola AG oer nae cision ajale oe Sete ate Se aes amo secret wesig IBS) iB oecccescs 2 
D459 Se eel el| weinieve (OO aR eee Ta SHI OD bien DORE COE Creu aaaS ceca aODE RE eanere 201 || -55 eds <e51< 23 
a Vi ese selooode CORRS He ae oean rote Cale e s Be one ee winwicie aw emcee pense 270 48.3 1 
DOOD. <reiacle Between Olona Ra wilel twas sees see ncaa cess eatar 243 62:3 1 
ODOC sashes Hee Gara aco baccagOCedebead cH ocounoaaddookocvesEpenuoomee 244 52.5 1 
5580...... Micinity/of Darvelub ay,n5 OL0eOe emcee sles seca een lala 162 55.8 5 
5621...... eae Gillolo and Makyan Islands (0° 15’ 00’’ N., 127° 24’ 35’’ Pas) loc bos HOOSE 2 


1 The data corresponding to the tag borne by this specimen is: station 5179, Apr. 9, 1908, As station 
5179 was occupied on Mar. 25, at a depth of only 37 fathoms, it seems likely that 5179 was written for 5197 
(occupied on Apr. 9). 

2 One of these specimens is the type of the species (Cat. No. 72928, U.S.N.M.). 

We have a few notes to add to the original description. 

The tail ends in a very long filament, the tip of which is broken 
off in the type; the head is contained about 6.5 times in the total 
length when the tail is entire. 

The posterior lens-shaped body, lying just before the anus, is 
unusually large in this species, being about half as wide as the pupil; 
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its posterior margin is bilobed, being divided by the anus; the organ 
is raised above the surface of the body, has a clear glassy appearance, 
and is punctulate on its outer face; this posterior organ is connected 
by a median black strand of tissue with the anterior lens-like body, 
which is similar but much smaller, and is located before the ventrals. 
There can be little doubt that these structures are homologous with 
those described by us in other species of this genus and in species of 
other genera, as in Coelorhynchus argentatus (p. 435). 

Many of the scales still remain on a few specimens. These scales 
are beset with short, weak spinules, as in other species of the sub- 
genus, being similar in arrangement to those figured for H. longipes.* 
The midline of the belly, even over the anterior lens-like organ, is 
scaled, contrary to a statement in the original description; the scales 
themselves are usually lost, but the scale pockets can be made out. 
The position of the lateral line was incorrectly given in the type de- 
scription; it rises anteriorly, as in H. longipes, so that there are 3, 
instead of 5, large scales from the end of the first dorsal to and in- 
cluding the lateral line series. 

The striation of the abdominal region agrees in its wide extent 
with that of 1. striatissimus, italicus, and cavernosus. The striated 
region includes the area encircling the base of each ventral fin, and 
regions extending backward about half way to the anus, upward 
to before the pectoral base, and forward along the entire sides of 
the isthmus; the gular membrane is completely covered by similar 
but somewhat finer striations, in addition to the cross lines of black, 
which are less sharply developed than in most species. 

Branchiostegals 7, as in all other species examined. Giinther’s 
count of 6 in his longibarbis is doubtless an error, due to the small 
size of his type specimen. 


Table of fin-ray counts. 


Albatross Se, Pectoral | Ventral 
station. doreal! rays. | rays. 
| = 
15459 9 14 8 
5118 | 10 14 8 
5621 9 15. 8 
| 5476 9 | 15 8 
5565 9 16 8 
5590 10 16 8 
5441 10 14 8 
5621 10 17 8 
5566 9 16 8 
5459 9 14 8 
1 Type. 


(longiceps, in reference to the comparatively long, slender head.) 


1Proc. U. S. Nat. Mus., vol. 43, 1912, pl. 23, fig. 1. 
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46. HYMENOCEPHALUS LONGIPES Smith and Radcliffe. 


Hymenocephalus longipes SMirH and RaApcuLirFE, Proc. U. 8S. Nat. Mus., 
vol. 438, 1912, p. 109, pl. 23, fig. 1. 


= List of stations. 


Albatross | pas Depthin 
‘station. | Locality. fathoms. 


Bottom | Number 
tempera-| of speci- 
ture. mens. 


BLS Ort southwestern Wuzoni ssc .-6 tears eee cee aces : 
5216 | Between Burias and Luzon...-- 
5222 | Between Marinduque and Luzon 
5372 | Vicinity of Marinduque Island 
EYES) lpaeee GO sseae nok sccisd es seeeee te 5 
5387 | Between Burias and Luzon 
5403 | 

5412 | Between Cebu and Bohol 
Ly: 3 Va eee GOs sctsad carter seu 
BAIA eee dare Hae aorta aac 
5421 | Between Panay and Guimaras 
5502 | Off northern Mindanao......- a 
SO ee Oli aE ee ae ea BORE ae es tree eran a oe 


Le] 
I 
hs} 
bh OD ONS et et Tt Oe 


to 


When the tail is entire, the head is contained six times in the total 
length; the greatest width of the head is contained twice in its 
length ; the middle of the length of the head is not at the posterior mar- 
gin of pupil, being nearer to the posterior rim of the orbit, varying 
from midway between pupil and hind margin of orbit to the hind 
margin of the orbit. Preocular length of snout, contained 4.2 (4.0 to 
4.8 in paratypes) times in length of head to end of membrane at 
angle of opercle; orbit, 3.35 (2.8 to 34) ; interorbital, 5.7 (4.8 to 6.4) ; 
length of upper jaw, 1.8 (1.75 to 2.0). Branchiostegals, 7. 

The posterior lens-shaped body 1s about half as wide as the pupil; 
its posterior margin is emarginate, as in longiceps; the anterior 
organ is similar but shghtly smaller, and is located, as in all other 
species, on the mid-ventral line between the ventrals and the isthmus. 
The region between the pectoral and ventral fins and the anus is not 
naked, as originally described, but 1s covered with thin, spineless 
scales. . 

The striation of the belly is extensive, as in HZ. striatissimus, ita- 
licus, cavernosus, and longiceps. ‘The base of each ventral fin is sur- 
rounded by this striated area, which extends thence backward nearly 
to the anus, leaving a median non-striated strip; the region before 
and below the pectoral bases, the entire sides of the isthmus, and the 
gular membrane are all striated; the black cross lines on the gular 
membranes are not strongly developed. 

(Jongipes, in reference to the produced ventral fin.) 

47. HYMENOCEPHALUS STRIATISSIMUS Jordan and Gilbert. 

This species was dredged in large series by the Albatross about the 
Philippine Islands. The large number (472) of specimens available 
has made possible a detailed study of the material, which has led us 

119404—20——_11 
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to the following conclusion: there are in the Philippine Islands, and 

in the adjacent regions to the northward and southward, three geo- 

graphical subspecies which apparently intergrade in the two regions 

where their ranges meet. The typical striatissimus, originally de- 

scribed from Japan, ranges southward to China, Formosa, and the 

east coast of Luzon. It intergrades off the northwest coast of Luzon | 
with the subspecies torvus, which inhabits the Sulu Sea and the China 

Sea off southern Luzon. The form torvvus then intergrades, along the 

Tawi Tawi Archipelago, with the third subspecies, aegev, which in- 

habits the East Indian Islands south of the Philippines. 

The diagnostic characters, in so far as we have been able to analyze 
them, seem to be but three or four in number: 

1. The ventral rays in striatissimus and aeger are 8 in number, 

~ while in torvus, which occupies a region between the other two forms, 
there are 7. 

2. The orbit is nearly circular and very large in striatissimus, but 
smaller and more obliquely elongate in torvus and aeger. 

3. The barbel is usually longer than the pupil in the southern 
form aeger, about as long as the pupil in the typical striatissimus 
and usually shorter than the pupil in the central subspecies, torvus. 

4. The color may average darkest in forvus, but the character is 
not constant and is not very valuable in distinguishing the sub- 
species. 

It will be noted that the intergrades between striatissimus and 
torvus have the eight ventral rays of the former, but usually have 
the small and less regular orbit and the short barbel of torwus. The 
intergrades between forvus and aeger likewise usually have eight 
ventral rays, and have the small irregular orbit as in both forvus 
and aeger. It follows from these facts that the two sets of inter- 
grades are difficult to distinguish from one another, although the 
three typical forms may readily be separated. The chief average 
difference between the intergrades seems to be in the length of the 
barbel, which averages greater in the specimens from the Tawi Tawi 
group than in those from off northwest Luzon. 


Tables showing the diagnostic characters of the subspecies of Hymenocephalus 
striatissimus and of the intergrades between these subspecies. 


= VENTRAL RAYS.! 


Species. | 6 7 8 9 
P | | 
StriqhissiMUs 22. ccc ous sees See en eee oe Se eee ee Ret aaa eine ae ee eee See biaeeee | 70 2 
Intergrades q,. 7.2: See tee os ae oe 2 a ee te eae re a cares [eee eee 2 | ee oss 2-02 
LOTVUS .cn.0= 2 = eL OSE = Cee ee eC ae Sa eee © cron, Se eros eereiee nate | 4 302) 4 scces os cos eae eee 
Intergrades's2). Sage. 5 woes sien Salle lao ee ae EEE oe fs ROSS SLES 30 | 111 | sce es 
MEGET Sr as cain cn ace om saat ae aoe eae cease ciate oie arelisiote Cetera ameter 2 125: Ago see 
| 


!‘ Number of fins, not specimens, are enumerated; the number is often not the same on the two sides 0 
the same fish. 
? Japanese material included; the types, not here listed, also have 8 ventral rays. 
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Tables showing the diagnostic characters of the subspecies of Hymenocephalus 
striatissimus and of the intergrades between these subspecies—Continued. 


ORBIT IN PASTORBITAL. ! 


Subspecies. /0.9 or 0.95/1.0 or 1.05) 1.1 or 1.15) 1.2o0r 1,25) 1.3 or 1.35 
Sstriatissimus Pfs accehiowias|Netieacece select oss cease 
Intergrades.....-.. 3 7 4 
torvus .-..... 7 39 50 | 4 
Intergrades. . 3 22 1 fa BSR 
LE CX ee ee Se Co AO REE RE eee OR as Pha oe 5 24 12 | 2 
| 
= BARBEL.! 
| ies 
| onger 
: 3 or? About } | About = 
Subs S. ieee +1 4 : th 
DSBECS pupil. | pupil. | pupil. api 
BIMUELESSUNLES oer See eee Cae ae oe eS caae toe ese eee nase Ta eee 11 12 5 
Gaui BeZeNG LE Ghe so eek ee bees on aspera Rare SO ets Se tee eel | 15 3) lider Or Aes ee 
LOTUUWS suck caesar aioe csOkR ee NERA See Ee a ae ee ae 91 3 i aes aoe 
(RG One CAG CS See ees see at C= ne ered cee Leet os pedis ete are | 18 iN) 0 ee 
EGET eee eae ees See a eet ariein= elke o1o.6 Sane clocacisine ate aici | 1 9 9 23 
| « 


1 Measurements of the orbit and barbel do not include Japanese specimens, which agree with typical 
striatissimus from China, Formosa, and thé Philippines. 


48. HYMENOCEPHALUS STRIATISSIMUS STRIATISSIMUS Jordan and Gilbert. 


Hymenocephalus striatissimus JORDAN and GILBERT, Bull. U. S. Fish Comm., 
1902 (1904), p. 612, text figure GILBERT and Huss, Proc. U.S. Nat. Mus., 
vol. 51, 1916, p. 187. 

Hymenocephalus striatissimus RApDCLIFFE, Proc. U. S. Nat. Mus., vol. 48, 
iko 7 Arg ope lal : : 


List of stations. 


- | Bottom | Number 
Albatross Bee Depth in | L g 
station. Locality. fathoms. Wes o cE eDuCr: 
|e 
| m ir 
Doula Chine Sea nearttongkones. i206 co. ore ae cence meee ana e 208 50.5 8 
Dalal Mehina sea mean. MOVmosa...5--2a0 at sae ace ceces ane an ee Sein 230 50.6 5 
ea Ga | aOrn southeastern uUZONe i: cee baa oceon es se ste See eee ees 270 48.3 19 


As in the two other subspecies, torvus and aeger, the posterior lens- 
like organ, which is located immediately in advance of the anus, is 
transversely elongate and bilobed, being almost dumb-bell shaped. 

The orbit in this, the typical subspecies, is large and almost ex- 
actly circular in outline, the oblique diameter being about equal to the 
vertical diameter. 

The ventral rays are constantly 8 in number; the only varying 
specimens are 2 from near Formosa, which have 8 rays on one 
side, 9 on the other. 

(striatissimus, in reference to the extensive development of the 
abdominal striation.) 
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INTERGRADES BETWEEN HYMENOCEPHALUS STRIATISSIMUS STRIATISSIMUS AND H. S. TORVUS. 


List of stations. 


| 
- | Bottom | Number 
Albatross ofus Depth in | " F 
station. Locality. thors: | eee ues St Spes 
| cal 
5325.,| "Ort northernelazonsese 2 eae et oan ae ee 224 53.2 15 
Da26 tl sos SOS ee eet oe eee a ae ee ee els Ae eee 230 55.4 3 
SByss) |e eee (6 (0 Ata <a a OSD TERS tee eM Dh Cand oe a 8 150 53.9 1 
5320.15 tcl ie sete te Ciel ne etd Ram te DLA ae, 5 BIE 212 51.4 4 
bdo lap OTt Western WWz0On- ae ae se ceo Cay 22 SR Ca en Oa eee 178 54.7 1 
5440 |....- CO st Sih = Sate ieee wea Fog ee ee oe Ae es ae a3 172 53. 2 1 


The status of these 23 specimens and their relation to the two 
subspecies occurring on each side of their range have already re- 
ceived consideration. They resemble HZ. s. forvus in the small, ob- 
liquely elofigate orbit, and in the short barbel, but usually agree with 
H. s. striatissimus in the number of ventral rays: 21 specimens have 
8 on each side, and 2 have 8 on one side and 7 on the other. Over 
70 fins have been counted in striatissimus-and none were found with 
7 rays; 306 fins counted in H. torvus include none with 8. 


49. HYMENOCEPHALUS STRIATISSIMUS TORVUS Smith and Radcliffe. 


Hymenocephalus torvus SMiTH and RaApcCLIFFE, Proc. U. S. Nat. Mus., vol. 
43, 1912, p. 110, pl. 32, fig. 2. 


The type-specimen was stated, in the original description, to have 
been dredged at station 5548, near Jolo. This statement is erro- 
neous, as the specimen was dredged at Albatross station 5508, off 
northern Mindanao, at a depth of 270 fathoms. 

The lateral line is on the fourth row of scales below end of first 
dorsal (not the sixth, as originally described). The scales are thin 
and deciduous, as usual in the genus; they are weakly armed with 
small spinules in quincunx order. The abdominal region, which is 
striated exactly as in typical striatissimus, is completely covered by 
. spineless scales, as in the two other subspecies. 

The roof of the buccal cavity is mostly silvery, but dusky just 
within the mouth and whitish on the tongue. The branchial cavity 
is brownish above, but mostly silvery below and whitish along the 
margin of the opercular and branchiostegal membranes. The par- 
ietal peritoneum is brownish, underlain with silvery. 

The orbit is smaller in this subspecies than in typical striatissimus, 
and is not circular, as originally described; its vertical height is con- 
tained about 1.2 times in the oblique length, which is contained from 
1.1 to 1.4 times in postorbital length of head (measured in 100 
specimens). 
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List of stations. 


r Depth | Bottom 
ae Locality. in | tempera- Number of 
: fathoms.| ture. Spon ns 
| SASH. | 
5110 | China Sea off southern Luzon.....................-- 135 59.0 | 1 
ih DN ee COR ee eee aoa ete Seaee eet osccs nee Goseee: 177 52.4 1 
ees eter Ose Pe 2 ose at ce SEE See oom dee 15 OM sees 1 
SUS) eee (6 LoVe ee RS ac ee eg aa eo 159) |23s eet: 2 
Sh22 i eHast coastol Mindoro: tos. sects = seen seecceeee - See 220) eee mee 2 
5198 | Vicinity of western Bohol.............-. SCO e eRe 220 53.9 2 
5221 | Between Marinduque and Luzon...................- 193 52.4 | 10 plus!13 
62227 |- 5 =. CLO Fee ae ee ome een te eee ae eee 195 52.8 |} 2 
S209, MOM north ywestermucanays aoc se ees ee ones os ocine 312 49.3 4 
52602|) Of: southwesterm Mindoros.3.---2.-5-2c2.--2----5~- 234 51.4 | 5 plus 140 
5268 Oftsouthernslzone sete ena se sees eee see e sae oa WTO see cree | 1 plus!3 
22042 cio oevetors 2 
1 Wd eis ee 1 
193 49.6 1 plus!5 
248 47.4 7 plus!15 
280 46.8 13 
a pt eee ee 1 
173 51.5 1 
244 48.4 3 
1h ee ee 12 
PC! eee ete 7 plus 112 
LSU eacceeeees 1 
EH 83)| [ae a 1 
VOOR ecneceme= 5 
HA09s |e Between CebutanGubeytescc ot oo. wae no ee a TASER aes eee 6 
5418 | Between Cebu and Bohol..................-......-- 159 54.4 1 
S419 inte CLO nee Serre eierr eee ore) roy yc haveivesgs 3 ees Shea te 175 54.5 1 
5501 | Northern Mindanao and vicinity.................... 214 54.3 7 
9002 4/55. oe Da eRe Baie aS Se eee ants ei ree eget Pa ney IST 24 
5503 |..... LO ae aPaets S rele ra raj rare So wih Sy one RE 226 53.3 8 
5504 |..... (Kae hs it hes te ale ieee I Aes rt AU Ree 200 54.3 1 
DOOD |e ee: CO eS lal Ds a ee rc eee RE Pad ace 220 eee eect. 3 
HOG) |e a2- LOS ase evar ers Se elo ves a nats Sean Sa ASIA SL 262 53.3 9 
5508 |... .- Os ere es NIM re Thee Oe 270 53.3 Type 
Tee DO OSm eee (BAYS ao aS is ee a et 270 53.3 6 
5535 | Between Cebu and Siquijor... .................-.-.- 310 53.3 4 
5536 | Between Negros and Siquijor...................-... 279 63.5 2 
5537 |...-- LO Bee epee see oe Seen ee ee ely Nhe hic Monee 254 53.5 ll 
5542 | Northern Mindanao and vicinity..................-. 200 54.3 3 
159 plus ? 81. 


1 The condition of these specimens makes them irish unrecognizable; heya are » assumed 1 to be torvus. 
2 Depth estimated from chart; probably an error. 

The diagnostic characters of this subspecies, which is confined to 
the west-central region of the Philippine Islands, are given under 
the head of Hymenocephalus striatissimus. 

(torvus, staring, from the large eyes.) 


50. HYMENOCEPHALUS STRIATISSIMUS AEGER, new subspecies. 


Hymenocephalus striatissimus WEBER, Fische der Siboga-Expedition, 1913, 
p. 168 (part, includes also H. longiceps, q. v.). 

Lype-specimen.—Cat. No. 78228, U.S.N.M., 158 mm. long to end 
of whip- like tail, 40 mm. long to anus; dredged at We atras “station 

J07k (0°: 15% 00" No 120° 947 35’" K..) 
The material includes typical specimens from the East Indian 
Tslands, south of the Philippines, and, in addition to these, specimens 
from the Tawi Tawi Archipelago, which seem to be intergrading to- 


1The measurements which Weber gives of two specimens and his count of 8 ventral rays 
indicates that he had this small eyed subspecies rather than H. s. striatissimus or H. s. 
torvus 
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ward //. s. torvus. Both sets are discused under the present heading. 
The stations at which each were taken are given separately in the fol- 
lowing lists: 

List of typical specimens. 


| 
ear Depth | Bottom | Number 
eid Se Locality. in tempera- of speci- 
: ; fathoms.| ture. | mens. 
—_ : : e | i} 
oH Mea 
5626 | Between Gillolo and Kayoa Islands...................-------- A605 |> ne sere 1 
5O20N ee eee GO: St Sees otecs eee Moe cehinece see SoA See ae eee Chee 230: | oo encsnee 5 
5621 | Between Gillolo and Makyan Islands.......................--- 2OR Tl ena 38 
15093; |) Vicinity of Sibuko Bay, Bormeols co... seesee> eceee enconetee N38 | masa eae ae 1 
5590 |....- MOE oleae cct an ee ene See ae no Or ees Een ee Re eee 310 44.3 1 
5589 |..... Gokrss-sossace SE oS SRE tte ie LS Base Same ie 260 45.7 26 


1 The tag borne by this specimen (No. 4540) corresponds to station 5593, but it is almost certain that an 
error has crept in here, as the species probably never lives in such shallow water; it is probable that the 
specimen was obtained at one of the deeper hauls earlier in the same day. 


List of specimens varying toward H. s. torvus. 


ba Oy 
S172") Vicinity of: Jolodsland as se. eee: ae eee eos ee een 318° |. neta 33 
Ca Wy ss [aes ODS ee ae eee eee ore bh) eee 1 
DAG eee (0 to teeth NE en ras fe ets ee one Ts gy Se a 263 52.3 1 
ODDO) eens 0 a Eee os i es 2 t Bae mesen ee gee oC Peli Lol ees 258 52.3 1 
nay Wh oes oe (a (a Feeney wee eee Geel eh a a CS Te re RY OD 193 53.3 2 
0563. | Between Jolo:and’ Tawi Law. seen. ee ean oe cee ose eee 224 52.3 7 
Sa (a Paine (6 (a yap ae see SoS ee ee = att ae bea Tne A a bor 236 5250 5 
OHO |e ae GO ete ee Fe Oe ee ee eee eas 243 5233 2 
ODOGEIEee ee 0 Fo ag apes Seeermete Goa 5 Ah Lee Se eens st A rie ee ire a een a 244 52.5 1 
SSTGs ENOCH OLUD awa VIA Wale eres em tee ce ein eee eee ee eee sore een ie Rees 277 53.3 1 


The distinctive characters of this subspecies are given under the 
heading of Hymenocephalus striatissimus. In other respects the de- 
scription of this form will apply very well to either of the two 
other subspecies, torvus and striatissimus. The following descrip- 
tion is based only on the typical series. 

The body is robust anteriorly, becoming rather suddenly con- 
stricted and then attenuate behind into a whip-like tail; the length 
of the head is contained 6.32 times in the total length. The head 
approaches a rectangular outline, when viewed from above, before, 
or from the side; it is notably compressed, the greatest width being 
equal to its postorbital length. The snout is short and blunt, scarcely 
projecting beyond the mouth, 3.7 (to 4.5) in head. The middle of 
the length of head hes immediately behind the pupil; the same 
sometimes holds true in striatissiémus. The orbit is obliquely oval; 
its greatest length, 2.8 in head, 1.3 in postorbital, varying from 1.15 
to 1.4 (0.9 to 1.1 in typical striatissiémus). Interorbital width about 
equal to length of orbit (decidedly less in striatissimus proper). As 
in torvus and striatissimus, the suborbital is somewhat narrower than 
the pupil (about two-thirds length of pupil in the type of torvus). 
The vertical from the hind margin of the maxillary passes through 
the eye behind the pupil. The barbel is shorter than the pupil in the 
type-specimen, but is usually longer; the variation of its length, as 
compared with the same measurements of the other subspecies, 
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has already been given. The teeth, of small size, are crowded into 
narrow bands on the jaws. 

The fins are essentially like those of the other forms, the chief 
difference being in the number of ventral rays, which is 8 (7 in 
torvus); 127 fins were counted, of which 125 had 8 rays; the two 
fishes with 7 rays in one ventral had 8 rays in the other. The lengths 
of the various fins, when entire, are given in the table of proportional 
measurements. The base of the pectoral les between the verticals 
from the origin of the dorsal and the base of the ventral. 

Coloration in alcohol: brown on the trunk, becoming much darker 
near the front of the first dorsal fin and near the occiput; the tail is 
light yellowish, with traces of a median silvery streak; the middle 
of the sides of the trunk is silvery; the belly is underlain with darker, 


Fie. 32.—HYMENOCEPHALUS STRIATISSIMUS AEGER. TYPE. 


but superficially is silvery behind the ventrals and coppery before 
them. The region of the belly, extensively striated, is separated from 
the sides by a dark line, which extends from the blackish streak at 
the pectoral base to the anus; this dark line hes over the postclavicle. 
Below this streak the skin becomes more leathery than elsewhere, and 
is marked by a pattern of “striae,” consisting of fine parallel and 
alternating lines of purplish black and silvery color connected with 
structural modifications. The lines are vertical (or transverse be- 
low) along the sides of the isthmus and backward to the ventrals and 
thence upward on the face of the shoulder girdle to before the pectoral 
fins, and backward almost to the anus. The striae in a small patch 
inward and forward from the ventrals are irregularly arranged, 
like the papillary ridges on one’s fingers. Toward the mid-ventral 
line behind the ventral fins the striae become longitudinal. A 
squarish region before the ventrals, the center of which is located at 
the anterior lens-shaped organ, is devoid of striae. The gular mem- 
branes, as in the other subspecies of striatissimus and as in long- 


/ 
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wceps and longipes, ave marked by two types of striae: the typical 
striation is fine and irregular, and in addition to this there occur 
coarser black cross lines. The black ring about the anus, surround- 
ing also the posterior lens-shaped organ, is continued forward to and 
about the smaller anterior organ. 

The cheeks and the surface of the preopercular region are bril- 
hantly silvery; the opercle is dark, but with metallic luster: the 
ventral half of the suborbital region and the space between the eyes 
show a blackish color through the delicate superficial membranes. 
The snout, between and before the nostrils, is translucent; the 
mandible is mostly dark, but whitish along the lower lip; the end 
of the maxillary is also whitish. The extreme whitish margin of the 
buccal cavity lies just behind a dark area; the roof of this cavity is 
silvery, but the tongue is whitish, as is also the region before it, 
with the exception of a median black triangle, pointed forward; the 
branchial cavity is dark brown on its roof, and whitish on its lower 
sides, but margined by a blackish band with an extreme whitish 
edge on the opercular and branchiostegal membranes. The parietal 
peritoneum is purplish brown, underlain with silvery. 

The vertical fins are usually clear, with a spot at the base of each 
ray, but the first anal ray and the dorsal spines are sometimes 
blackish; the distal half of the first dorsal fin is sometimes dusky, 
as in the type of torvus. 

The specimens from the Tawi Tawi Archipelago, which are re- 
garded as intergrades between aeger and torvus, agree with the pre- 
ceding description in all characters but those showing intergrada- 
tion toward torvus, as has already been discussed. 


Table of measurements in hundredths of length to anus (typical specimens 
of H. 8. aeger). 


‘Albatross stationweses.: vise. eee oe eee 5621 5621 5621 5621 5589 5589 
otal lengthsin mm oases eee eee 165 1459 | 24 cession d| Sas owes ac ERS ate eee 
Length to*anusjin mms os:2222 22222. 222- 39 36 42 36 37 39 
engthiof heades.. (eer es ew a eee 64 62 64 64 67 62 
Lenethiohorbilress a2 ee. ees eee 22 23.5 22 25 25 25 
Widthiofinterorbital 22-7 Ase ee 21 22 21 21 22 21 
Orbit ito,preoperclece 2.220 2c23e82 oe he 30 30 29 7 30 29 
Widthrotisuiborbitale: 95.554 eco eee. s 9 9 9 7 10 9 
Lengthiofisnout? pws: er il ae ae 18 19 14 Lis 19 18 
Lengthiofupperjaw:. sc =. sos-<tfeenesses 32 34 35 Sl). ae Sacre eee 
Lengtbh:ofbarbel 202.324. ease. 2 11 ee!) 9 14 13.5 9 
Depth ofibod'ye.-es oe. eee oe eee 49 45 48 A ed oer |e op \od0c 
Widthrofibod'y s-44-2 6 eee. a eee 30 22 27 32) Se eae 
Height of second dorsal spine............--|..:...---- SO lok eS se oceae See ee ee Beer son os 
Height of first dorsal base...............-- 21 22 23 B90 0M| fh Aca sea Cee eee 
Interdorsalispace.. 2) sac se esse 2-8 eee 55 61 52 53: ox we cee eal eee 
Heightiolfirstianalirays.osomeee. ccs tee. aloes +e See | ome es | eee eee 20 | :4t04. eo) esses 
Length of first pectoral ray......... eee. 2 OF ys UES Soe = traces 2 | -eeoeee e 
Length of second pectoraliray® 3° - 2 -2ascc|ecee - aes]. eee ee 38 39 |-5:::2..3) |e 
Length of third pectoralitay: (3 s0-55-% -sealoseas ow cet t cone eee 41 AY 4) oaecces| seers 
Lengthiof outer ventraliray een os 2 asc ool mee coe al ae meee nl aersenete an oe 52 58 48 
Length of second ventral ray......--.-....|..-.- Eve SPR oo eile eee, See 31 ese -ns| See 
Softirays. first dorsale te oo cee see eee 8 8 9 EN petesocssac psec - 
Ventraltays:< sec: 5. : 225 cccs nea nee mee es 8 8 8 a A Ae eer 2 2 
Pectoralirays::c-t Ls eae ee eee 13 15 15 13). ie. oe Sees | oes 
Gill-rakers, lower limb, second arch........ 19 18 19 19 18 17 


(aeger, feeble.) 
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51. HYMENOCEPHALUS GRIMALDII Weber. 


Hymenocephalus grimaldii Wrsrer, Fische der Siboga-Expedition, 1913, 
p. 169, pl. 1, fig. 1. 


This species seems to be a close ally of 1. striatissimus, from which 
it differs in several characters: the eye is smaller, less than one-third 
length of head, and less than the interorbital width, which is wider, 
being two-fifths length of the head; the barbel is absent; there are 
only 10 pectoral rays. 

These measurements and counts are taken from Weber’s work, 
since the Albatross failed to obtain this species. 


52. HYMENOCEPHALUS NASCENS, new species. 


Hymenocephalus lethonemus WrsEr, Fische der Siboga-Expedition, 1913, 
p. 167 (not of Jordan and Gilbert). 


Type-specimen.—Cat. No. 78229, U.S.N.M., 143 mm. long to end 
of pseudocaudal, 47 mm. to anus; dredged at Albatross station 5587; 
depth, 415 fathoms; bottom temperature, 42.3° F, 

The large number of specimens of the /ethonemus type in the col- 
lection from the Philippine and East Indian Islands has made pos- 
sible a very close comparison of them with typical H. lethonemus 
from Japan.’ A single difference has been disclosed; namely, an in- 
creased average number of ventral rays. We regard nascens as a 
species rather than as a subspecies because there is no evidence at 
hand of the intergradation of the two forms. The number of ventral 
rays is summarized in the following table: 


Number of ventral rays in Hymenocephalus lethonemus from Japan and in H. 
nascens from the Philippine and East Indian Islands. 


FETS EPONA TVRs tee Bee es SS eee ee ee Se LO AOCUROS eeracoae asedas | 38 Ce eee 
ETRE TSCEIUS SIN NSE yee oe a ere ta PE Naw Ae ae a SERS ce Ee Re eh | 9 103 2 


The type-specimens of //. /ethonemus also have 11 ventral rays; 
Weber gives 12 or 13 as the number of rays in the specimen of 
nascens which he referred to /ethonemus. Most of the 9 fins of nas- 
cens with 11 rays are paired by a ventral with 12 rays. 


1 Jordan and Gilbert, Bull. U. S. Fish Comm., 1902 (1904), p. 615, text figure; Gilbert 
and Hubbs, Proc. U. S. Nat. Mus., vol. 51. 1916, p. 188. 
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List of stations. 


Albatross Depth | Bottom | Number 
station. | Locality. | in tempera- | of speci- 
| fathoms.| ture. mens. 
| Ae ie 

olOkChinatSea, vicinity of slonekonger. cece sss! eases eee eee 100 65.5 1 
5114 | China Sea and adjacent waters off southern Luzon...........- 14522 eee 1 
5115 | 340 re 

Or” bas OnsBS se ne ee eC ee. oN. a eet nac ad | or or | 1 
5116 | 200 50. 2 

OLL9 |S aa COS is peeled se ieb ng ot eee aoe eee ee eet eae aiafei= arin 394 43.7 1 
5282 |....- OF. See OEE Se eee ee Sa er: SES aor 248 | 47.4 7 
ood. |>Vicinityot- Maninduque Island st. 625: 2-2 eee ene ae ee 338 51.8 | 2 
9445 || “Bast coast of Laizon 22 22..05.. 555.0. 2. See a seer arg AF 383 44.3 1 
pol0-|' Vicinity of northern Mindanao 22 2. =) see deo cee wee te eee 423 53.0 | 1 
5586 || Vicinity of Sibuko' Bay, Bormeéon #2... =) se eee ess eee | 347 44.0 11 
SSS aoe COs sea cet Ae See one ee Me ae ee 415 42.3 1 
59589 |....- GOS Se eee Ps eee ee eS eee eee 260 45.7 28 
5622 | Between Gillolo and Makyan Islands..................--.---- OE seer 3 
56235 |eeaes Cao) are ede ta PN RRC Pgh io Sets i oe ark 7103 Reateeeneee | 1s 
56240 eee oe Ca Co ees Seep Re Se rs fey ne tad ee ER re Ne ae 288) \ ee seees 7 
WOStr'|ss 2.0. haemo eet oe teen Neate 25.5 + Se een ven ME eee oe la. <jn.a eet | Ove ee = 1 

| 


From the data presented above it seems probable that this species in- 
habits water averaging deeper and colder than any other Philippine 
species of the genus, with the probable exception of H. barbatulus. 
The record from near Hongkong is unusual, and possibly erroneous. 

The body is robust anteriorly, its greatest depth, below origin of 
first dorsal, being contained but 1.25 times in length of head; the 
paratypes, especially smaller ones, are more slender, the depth being 
contained from 1.35 to 1.5 times in head (2.0 times in H. gracilis). 
The lateral outlines of the head are strongly and evenly curved an- 
teriorly; the sides of the head posteriorly are subvertical on the mid- 
dle third, but are concave above and below. The width of the head 
is decidedly greater than its postorbital length. The snout projects 
horizontally forward from the vertical through front of premaxil- 
laries a distance half as long as the pupil; the snout is a little shorter 
than the interorbital, its length is contained 1.25 (1.1 to 1.4) times 
in the orbit, and 3.8 (3.7 to 4.1) times in the head. The orbit is of 
irregular outline; its oblique length, which is the greatest, is con- 
tained 1.4 (1.3 to 1.5) times in the postorbital, or 3.0 (2.9 to 3.8) times 
in the total, length of head. The middle of the length of the head is 
midway between the hind margins of the pupil and of the orbit 
(varying to each of these limits in the paratypes). The least width 
of the interorbital space, contained 3.35 (3.0 to 4.0) times in the head, 
lies above the front of the pupil, from which place the sides of the 
interorbital diverge widely posteriorly; the least suborbital width is 
about equal to the diameter of the pupil. The length of the long and 
slightly oblique upper jaw is contained 1.9 (1.8 to 1.9) times in the 
head. The teeth are minute, and occur in narrow bands along the 
jaws. No trace of a barbel is developed. The angle of the preoper- 
cular ridge is sharp, but scarcely produced backward; the crenulate 
margin of the preopercle is evenly rounded. In the degree to which 
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the sensory canal system and thin bony septa of the head are devel- 
oped, this species holds a position intermediate between striatissimus 
and its allies on the one hand, and longiceps and longipes on the 
other. The gill-membranes, which are free from the sides of the 
isthmus, unite, with a free fold, below the posterior margin of the 
orbit. The gill-rakers are arranged as in other species of the sub- 
genus Hymenocephalus, there are two series of 18 on the lower limb 
of the outer arch; those of the outer series are decidedly more 
crowded and smaller than those of the inner series, as they are con- 
fined to the restricted limits of the first gill-slit, which is only about 
as long as the orbit. Seven branchiostegals. 

The distance between the anus and the ventral base is equal to the 
distance from the tip of the snout to the hind margin of the orbit, 


Fic. 33.—HYMENOCEPHALUS NASCENS. TYPE. 


and about equal to the distance between the ventral base and the fold 
of the gill-membranes across the isthmus. 

The ventral lens-shaped organs are both round; the diameter of the 
posterior of the two, although about twice that of the anterior one, is 
but one-fourth that of the pupil (half pupil in dongiceps and longipes). 

The few large scales retained on the side of the type bear 10 to 16 
fine sharp spinules, directed backward, and arranged in quincunx 
order. The lateral line is rather poorly developed; it is separated 
from the first dorsal base by 2 rows of scales and from the front of 
the second dorsal by 4 rows. 

No denticulations on the second dorsal spine are apparent. The 
length of the first dorsal base is contained 1.9 (1.5 to 2.1) times in 
the interval between the dorsal fins, and 1.2 (1.2 to 1.3) times in the 
postorbital length of the head. The length of the weak and slender 
pectoral fin is contained 1.6 (1.6 to 1.9) times in the head; the outer 
ventral ray, with its filament, 1.25 (1.1 to 1.3) times; the second 
ventral ray, 2.1 (2.0 to 2.35) times, barely reaching to the anus. 
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The color, darker in general than in most species of the subgenus, 
is purplish brown, becoming darker below the first dorsal fin; bluish 
black on the belly, chin, and opercles; and brownish black about the 
occiput. The lower sides of the trunk and the median strip of the 
tail are silvery, as are also the sides of the head. The upper parts of 
the head and the snout are translucent: the front margin of the snout 
is black; the inner wall of the suborbital cavity is dark ventrally. 
The roof of the buccal cavity is mainly silvery; the branchial cavity 
is lined with white, for the most part, but with black posteriorly on 
its outer sides (leaving the extreme rim of the branchiostegal and 
opercular membranes white) ; the parietal peritoneum is blackish, but 
underlain by silvery. The first dorsal fin is dusky, the anal lighter; 
the paired fins are hght and clear, but with a black base which is pre- 
ceded ventrally by an area with metallic luster; the base of each ray 
in the second dorsal and anal fins is marked by a black spot. 

The striations are not so widely developed as in striatissimus, 
longiceps, longipes, and certain other species. The striated area ex- 
tends backward from the ventral base about half way to the anus, 
and forward, from above the ventral base, along the sides of the 
isthmus. The striations are obsolete on and just below the pectoral 
base, immediately anterior to the ventral bases, and on the gular 
membrane, which, however, is crossed by the usual black lines not 
similar to the true “ striae.” 


Table of measurements in hundredths of length to anus. 


| 
H. nascens. 
| 


H. lethonemus. 
| Type. Paratypes. 


Albatross station....... TR pe ere eae ae EAS 


‘Rotalilengthiin ime ee cee ee eee ee 
Mength tojanusjin mim) 42-2 2.5 ese a oe ee 
Lenethonhegd:..c.22. cee ee eee 


Onbittopreopercie n= senees ee eee see ne 
Length Ot Snoup.af6' -..)eenenepene ts. cones 
Length of upper jaw 
Depth of body 
Anus to ventral 
Ventral to gill-membrane...............-.---: 
Height of first dorsal base..............-. 
interdorsalispace:= >. se see eS 
Length of first pectoral ray 
Length of second pectoral ray 
Length of third pectoral ray....... 
Length of outer ventral ray....._.. 
Length of second ventral ray...... 
Softirays, firstdorsali se 2 oe 
Ventrali rays! S50 a ieeeen see arate 
Pectoralrays) isos csi ae weet rts 
Gill-rakers on lower limb of second arch... .... 18 i oa eee) Ss Se i: 19 1G eee 


1 A pseudocaudal developed. 


(nascens, being born, applied to this form to designate it as an in- 
cipient species. ) 
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PAPYROCEPHALUS, new subgenus. 


Ty pe-species—Hymenocephalus aterrimus Gilbert. 

Three species of Zymenocephalus differs so widely from all others 
in certain characters that we have erected for them this new sub- 
genus, Papyrocephalus. These species are H. aterrimus Gilbert * 
(Hawaiian), #7. papyraceus| Jordan and Gilbert? (Japanese), and 
H. barbatulus, new (Philippine). They are mutually character- 
ized by their deep, sharply compressed bodies; by the excessive de- 
velopment of the shallow sensory canals of the head; by having 
the bony septa even much thinner and weaker than in typical 
Hymenocephalus; by the great width of the suborbital and pre- 
cpercle; by the small eye; and by the blackish color, they being 
without the silvery sides characteristic of all other known forms. 


) 


53. HYMENOCEPHALUS BARBATULUS, new species. 


Ty pe-specimen.—Cat. No. 83652 U.S.N.M., 98 mm. long to end of 
tail, which is broken at its extreme tip, 27 mm. to anus; dredged 
with the single paratype 57 mm. long at Albatross station 5238, in 


Fig. 34.—HYMENOCEPHALUS BARBATULUS. TYPE. 


the Pacific Ocean, off the eastern coast of Mindanao; 380 fathoms; 
bottom temperature, 43.0° F. 

Fin-rays—first dorsal, II, 8; pectorals, about 10; ventrals, 7 
(11 in papyraceus, 13 or 14 in aterrimus). 

The body is deep and compressed, tapering rather abruptly into 
the usual whip-hke tail; greatest depth of body, 1.4 in length of 
head; greatest width of head, about equal to postorbital length of 
head. The head is bluntly rounded anteriorly, its lateral contours 
are subparalle!. The length of the blunt snout is greater than that 
of the orbit, is nearly equal to the interorbital width, and is con- 
tained 3.3 times in the length of head. The orbit is small, being 


‘Gilbert, Bull U. S. Fish Comm., 1903 (1905), sec. 2, p. 666, pl. 93. 
2 Jordan and Gilbert, Bull. U. S. Fish. Comm., 1902 (1904), p. 614, text figure. 
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little wider than the suborbital; its length is contained two times in 
the postorbital, or four times in the entire length of the head. The 
middle of the length of the head lies between the hind margins of 
the pupil and of the orbit. The mouth is large, terminal, and 
oblique; the leneth of the upper jaw enters twice into the head. 
Fine teeth are arranged in very narrow bands on the jaws. The 
barbel is evident, but decidedly shorter than the pupil. The dis- 
tance between the angle of the preopercular ridge and the mar- 
gin of the preopercle is equal to the orbit. The sensory canals are 
much wider but shallower than in typical species of Hymeno- 
cephalus; the bones are excessively delicate and papery. The gill- 
membranes are free from the sides of the isthmus; the first gill-sht 
is less restricted than usual in this subfamily; about 18 short and 
spinous gill-rakers were counted on the first arch. 

The anus is located immediately before the anal fin, at a distines 
from the ventral base contained 1.6 times in the head; this distance 
is decidedly longer than that from the tip of the snout to the hind 
margin of the orbit. 

The lens-like structures on the midventral line are small; the 
one immediately in advance of the anus is double, consisting of two 
small closely connected hemispheres lying side by side, the division 
being more complete than in striatissimus. 

The few scales retained are round and wholly spineless, as in 
aterrimus, gracilis, and tenuis. 

Base of first dorsal fin, 1.7 in postorbital. The rays of the paired 
fins are weak (broken in ioe. 

Color in alcohol: blackish on the head and trunk and on the first 
dorsal and the ventral fins, becoming brown on the tail, with a black 
spot at the base of each anal ray; the pectoral fin is dusky. The 
buceal cavity is black along the margins of the jaws, but light on 
the tongue and silvery on the roof of the cavity: the branchial cavity 
is lined with dusky, the peritoneal cavity with black (underlain with 
silvery). 

The striated region is confined to the sides of the isthmus and to 
the area immediately above and behind the ventral fins. 

This species is closely related to 7. aterrimus' and to H. papy- 
raceus® forming with them the group which we have just called: 
Papyrocephalus. H. barbatulus agrees with papyraceus in the pos- 
session of a small barbel, which is lacking in aterrimus. The number 
of ventral rays serves to distinguish all three species: in barbatulus 
there are but 7; in papyraceus, 11; in aterrimus, 13 or 14. 

(barbatulus, in refer ence to the short barbel.) 


1 Gilbert, Bull, U. ie Fish Gara 1903 (1905), sec. 2, p. 666, pl. 93 (Hawaiian Islands). 
2 Jordan and Gilbert, Bull. U. S. Fish Comm., 1902 (1904), p. 614, text figure (Sagami 
Bay, Japan). 
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Genus MALACOCEPHALUS Giinther. 

For a description of this genus with a discussion of its relation- 
ships, and for a key to the four species it contains, reference may 
be made to our report on the macrouroid fishes in Japan.* 

54. MALACOCEPHALUS LUZONENSIS, new species. 


Matlacocephalus, species, GirperT and Hupps, Proc. U. 8. Nat. Mus., vol. 51, 
1916, p. 189. 


Type-specimen.—Cat. No. 83626 U.S.N.M., 56.5 mm. long to anus; 
dredged at Albatross station 5440. 


List of stations. 


| x 
Depth | Bottom | ‘umber 
A@atrous Locality. in | tempera- | of speci- 
: 5 fathoms. ture. | mens. 
bee) ie 
HAR 2e MOTSSOULREEM It ZO Mac. seee.a 2 cae ce cece cen eee one «see eee cee 248 | 47.4 | 2 
ial ||PSeee GOs Seta Soe SoS hae SENSE OEE ao BEC Bee RDO CE eee ee 173 | 51.5 1 
544.00 MOLE WES TehawlUZOMs =o oe eee ia cee seen ise yenre sep es eee eeeeee 172 | 53.2 Type. 
34 7G RO TMeCAS tel elt ZOMes en neie a Secea ta arae ees oma cic arena erie oie 270 | 48.3 1 


Fin-rays—first dorsal, II, 10; pectorals 16 or 17, ventrals, 9. 

This species is characteristically blunt-headed; the greatest depth, 
between the vertical from front of first dorsal and that from the pre- 
opercular ridge, is contained 1.2 times in the head. The snout is 
unusually low and blunt, its bony tip is on a horizontal from the 
lower margin of pupil; preocular length of snout, 4.2 in head; pre- 
oral length, 3.7 in postorbital. The least interorbital width slightly 
exceeds the length of orbit. The ridge and margin of the preopercle 
are sharply produced backward at their angles; the least suborbital 
width is nearly equal to the diameter of pupil. The mouth is large 
and oblique; the length of the upper jaw, which extends backward 
well beyond the orbit, is contained 1.8 times in the head; the teeth 
are stronger than in the Japanese or Hawaiian species, the longest 
being about one-seventh as long as the orbit; the teeth are recurved, 
and are arranged in two series in the upper jaw, of which the outer 
row is enlarged, like the single series on the lower jaw. The barbel 
is long and slender, being contained 1.6 times in the orbit. The gill- 
membranes form a narrow free fold across the isthmus below the pos- 
terior margin of the orbit; this wide forward extension of the bran- 
chial aperture in Malacocephalus is evidence of relationships with 
Hymenocephalus and with Ventrifossa, the next genus to be described. 

The scales are very small; about 13 series separate the prominent 
lateral line from the origin of the second dorsal; each scale is armed 
with about 10 small suberect spinules arranged in a diamond-shaped 
patch on each scale. © The anterior curve of the lateral line is long 
and low. The gular membrane is naked; the branchiostegal mem- 
brane is scaled over the 7 rays. 


1 Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 136, 141, 189. 
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The pyloric caeca, as in the other Pacific species, are very numer- 
ous, and are branched. The center of the anus is placed well in 
advance of the anal origin, the interspace being about one-half of the 
distance between the anus and the ventral fin, or one-fifth the post- 
orbital length of the head. There is a small naked fossa between 
the ventral fins. 

The dorsal spine is without denticulations. 

The color in alcohol is silvery gray, clearest along the middle of 
trunk and tail, becoming brownish on the back, dusky on the opercles 
and gular membranes, and blackish between the ventrals and the 
anus. 
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Fig. 35.—MALACOCEPHALUS LUZONENSIS. TYPE. 


This species is well distinguished by its blunt, low snout, strong 
dentition, long barbel, uniform dusky fins, etc. In these diagnostic 
characters the four paratypes, which are in poor condition, agree 
with the holotype. 


Table of measurements in hundredths of length to anus. 
¥ 


Types. 
Luzon- | Nippon- Paratypes, hawaiiensis. 
ensis. ensis. 
ADU OSS) StalGNS 27. (ee oe Sse street ee Re £440 4967 41384 | 4134 4134 
Totalizenprh imum mbes 2 ees ese seo ae ies ee ee ee 1 406 340+ 330+ ~ 285+ 
LHsra¥ea sn OE TEL R EAGLE Ae a yeas awe see 56.5 77 69 | 66 53 
Length. of headii2: 2228 5 Soe 5 ee ee ee 89 92 85 | 84.5 86+ 
LONE THONOrDit -o Sues ests: eee Cee a eee eee 29 30.5 31 29 31 
Widthvofinterdrbitals Sree. ee ee 31 32 26 28 29 
Waidthiof SnpOnpita lenses sen eee omanee ene 10 11 10 9 9 
Orbit to; preopercle’s..c.t.seese oo ee ae ee eee 44 42 37 36 39 
Length olsnoutee:. sess see we. 2 eee eee 21 27 23 24.5 24 
Postorbitalilength:of head ss2 #322326) eer eel 42 43 35 36 36.5 
henpth of upper jawes. semen sac eee ea eee besos 48 47 40.5 40 42 
Length: of. barbelksvesocc etek 2c Sottero 18 15 13.5 16 | 
DEpUl Of DOMY:.cgiewccec anees .ne e cocie See eee eee Ow gles eet 74 71 84 
Width of bodiy )iges 28s os tech ee ee 45 45 44 42.5 39 
ANS TOVATIG! oreo cia, ovate a tae le, rere mem ee ee es Steed 9 17 7.5 10 9 
Amusjtoyventrallset.. 2. stress ele eee ee emia sey 2 15 17 4 17 17 16.5 
Ventralto isthmus.) = cen ee oe Se eee een ee 35 34 29 30 27 
Lenethroffirst dorsal pases. 22 sea eee coe 22 26 26 24.5 28 


1 A pseudocaudal developed. 


(/uzonensis, from the type locality.) 
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55. ? MALACOCEPHALUS LAEVIS (Lowe). 
Malacocephalus laevis WEBER, Fische der Siboga-Expedition, 1913, p. 166. 
Doctor Weber has kindly reexamined his material for us, and has 
made some measurements on the head which indicate that his speci- 
mens are not referable to J/. /uzonensis. The measurements referred 
to are as follows: 


ISOG CGMS ell 0 tiaksetel =e Reeder eeaes Wee ieee ear ee) Pe Se 38 38 314 
SG EER Hin et a i A rey be 2 Mee Oe ee gS wee 300) mm. 321 283 
Breociy lar Weneths or (SOO Ute ee eet AS oe 15.5 mm. 15 iat 
Preoral length of snout (from front of premawnillary ) __ Pye Poa: | = 2E2 Sel} 
Postorbital length of head_______- =I APE ae tie ll Page inane, 5 Paahiay Py 


Whether these specimens are really referable to J/. /aevis is not evi- 
dent. We have no specimens of that species. 


VENTRIFOSSA, new genus. 

Ty pe-species—C ory phaenoides garmani Jordan and Gilbert. 

In the synopsis of the genera of Macrouroid fishes, which was in- 
cluded in our report on the fishes of this family from Japan,’ we 
separated out a group of species” (e) distinguished by the number of 
branchiostegal rays (seven), and by the position of the anus (remote 
from the anal fin). The genus Malacocephalus was next separated 
from the other genera: Lionurus, Mataeocephalus, Trachonurus, and 
Cetonurus. But in the description of Zionwrus* it was noted that 
nine species differed widely from the others, but closely resembled 
Malacocephalus in the large subterminal mouth and other characters. 
These species, together with two new ones which we are describing 
in this report, further agree with Malacocephalus in the ventro- 
lateral extension of the gill-slit, which is continued forward to below 
the posterior rim of the orbit. In Cetonurus, Trachonurus, and 
Mataeocephalus, as well as in the other species which we referred to 

* Lionurus, the gill-membranes unite below the ridge of the preopercle 
or thereabouts, except in certain aberrant species like pumiliceps, in 
which the whole ventral region of the head and trunk has migrated 
forward, producing a very peculiar physiognomy.* In all the species 
of Malacocephalus and Ventrifossa the length of the upper jaw is 
contained decidedly less than 3 times in the head, while in all other 
species in the group of genera under discussion, the length of the 
upper jaw is contained about three times (Lionurus stelgidolepis. 
Trachonurus villosus) or more than three times (usually much more) 
in the head. 


1 Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 135 to 214. 

*In the listing of the species we erroneously referred to V. nigromarginata as L. 
nigromaculatus. 

3’ Proc. U. S. Nat. Mus., vol. 51, 1916, p. 192. 

*Owing to the intermediate position of several species, we are unable to define or 
delimit a group based on pumiliceps and its nearest allies. 


119404—20——_12 
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There can be little question as to the naturalness of this group of 
species, although they have been described as members of the follow- 
ing diverse genera: Macrourus, Optonurus, Malacocephalus, Cory- 
phaenoides, Chalinura. 


KEY TO THE SPECIES OF VENTRIFOSSA. 


a’. A scaleless ventral fossa, not pearly, nor lens-like, situated between the 
ventral fins, of variable size, and usually separated by a more or less ¢om- 
plete scaly bridge from the peritroct; mouth little oblique; spinules on 
seales arranged in quineunx order. 

b*. Teeth of lower jaw in two series; canines of upper jaw arrow-shaped ; 
denticulations of dorsal spine obsolescent; scales with a few short 
spinules; orbit about 3 in head__________ (ATHERODUS, new subgenus. ) 

atherodon.* 

b?. Teeth of lower jaw in three or more series, forming a narrow band; denti- 
culations of dorsal spine numerous and sharp; scales beset with numer- 
OUS "Spin GSS Se ee Se eae eee Bs (Subgenus VENTRIFOSSA. ) 

c. Sides of head and body brownish, with little or no silvery ; scales small. 
ad’. Preopercle not produced backward at its angle; outer ventral ray 
filamentous; upper jaw shorter, its length 22 in head__macronemus. 

d’. Preopercle produced backward at its angle; outer ventral ray not 
filamentous ; upper jaw longer, its length 24 in head_______ misakia. 

Sides of head and body bright silvery ; scales of moderate size. 

e’*. An area of enlarged spineless scales behind first dorsal; eye about 4 
in head; 6 rows of scales from last ray of first dorsal to lateral 
line; first dorsal black, with a white base and tip (Alcock). 

petersonii. 

e’. No area of enlarged or spineless scales behind first dorsal fin; orbit 
3.5 in head, or larger. - 

f. Preopercular ridge not sharply produced backward. 

7. First dorsal fin with a distinct black spot; ventrals blackish. 
h*. Ventral fossa very small, as in garmani, its front being behind 
the bases of the outer ventral rays; barbel about % as long 


Ce 


as: the ;Snout. ° 23: eee ee ee eee nigrodorsalis. 
h*. Ventral fossa of moderate size, its front being in line with the 
OWwler Venta ray See ee ee ee eee ctenomelas. | 


@. First dorsal fin without a distinct black spot; ventrals paler; 
ventral fossa small; barbel longer than the snout, being con- 
tained 2.8 to 4.0 times in the head. 

. 7 to 9 series of scales separating the front of second dorsal 
from lateral line row; interorbital width less (0.20 to 0.28, 
usually 0.21 or 0.22 of length to anus_____-__--____ divergens. 
?. 6 series of scales above lateral line; interorbital wider (0.22 to 
0.29, usually 0.25 to 0.27 of length to anus) ________ garmant. 

f. Preopercular ridge sharply produced backward at its angle. 
occidentalis. 
a. A lens-like organ immediately before anus, and another between the ventrals, 
much as in I/ymenocephalus; mouth little oblique; spinules on scales 
arranged along parallel series__-+_-—-_=3-- LUCIGADELLA, new subgenus. ) 
nigromarginata, 


1This species approaches the genus Malacocephalus most closely. 
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a’, A conspicuous pearly body in a sheath between the ventrals; mouth notably 
oblique, spinules on scales arranged in quincunx order (LucIGADUS, new 
ULE ETC) ieee eee NE) eee Sept rapes ba IEP nie an eae eee lucifer. 


Three species, atherodon, nigromarginata, and lucifer are sharply 
distinguished from the others, and may serve as the respective types 
of the new subgenera Atherodus,~ Lucigadella, and Lucigadus. 

(Ventrifossa, in reference to the scaleless fossa present in the typical 
species between the ventral fins.) 


Subgenus VENTRIFOSSA Gilbert and Hubbs. 
56. VENTRIFOSSA MACRONEMUS Smith and Radcliffe. 


Macrourus macronemus SMITH and RapciiFFe, Proc.-U. 8S. Nat. Mus., Vol. 
43, 1912, p. 115, pl. 24, fig. 3. 


List of stations. 


Depth Bottom | Number 
za ee Locality. in tempera-| of speci- 
at fathoms. ture. mens. 
ya 
AIO) TSO LINCS teRNLMUZOM ones sao eee Sarton cee eee einai S40) cee aeees 1 
PAaAn Mu olonsea. near Caravans lands). ice sees = eee ee e/a 340 50. 4 Type. 
5528 | Between Siquijonandub oholmsiand sie os. see ase cee aoert= 439 53.3 1 


This species is related most closely to V. misakia, of Japan and the 


east coast of Luzon. 
(macronemus, in reference to the produced outer ventral ray.) 


57. VENTRIFOSSA MISAKIA (Jordan and Gilbert). 


Coryphaenoides misakius JORDAN and GILBERT, Bull. U. S. Fish. Comm., 1902 


(1904), p. 611, text fig. 
Lionurus misakius GILBert and Husss,. Proc. U. 8S. Nat. Mus., vol. 51, 1916, 


p. 194. 
Macrourus asper JorpAN and THomPsON, Mem. Carnegie Mus., vol. 6, pt. 4, 


1914, p. 306, pl. 38, fig. 2 (not Coryphacnoides asper Gtinther). 


A single specimen of this well-marked species, hitherto known only 
from Japan, was: collected during the Philippine cruise; it was 
dredged at Albatross station 5445, off the seutheastern coast of 
Luzon; depth, 383 fathoms; bottom temperature, 44.8° F. 

Dorsal rays, II, 10; ventral rays, 8. 

We compare this specimen in the following table with two, includ- 
ing the type, from Japan. Certain differences are indicated which 
render somewhat doubtful the reference of our specimen to V. 
misakia. The snout is longer; the barbel much longer; the distances 
greater between the anus and the origin of the une! fin and between 
the ventral base and the isthmus. 
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Table of measurements in hundredths of length to anus. 


Eastern 
Luzon. Japan 
Albatross Staton Pe 0 Sep ae OEE. telee Rh Be SEARS 2) ee RS 445 | ty pes eaeee see ee 
Total: length init). 2. ore er een eh. oie oe ee a ee en ee ea 170+ 340+- 113+ 
Length tojianus:in imam! aie St See See ad at ea Oe ee 36 80 30 
Length! oftead!saa2ts Gao ae Bases See eae ee MOR SAE oe eet Sa Soe 92 85 90 
hength. Of Orpitiaat ss ee its ee ee ae eS een Oe eee eas 36 30 41 
Widthrotintenonbitalass sess sence ease arene Oe ioe BRLaE Ck ate Ae Sas oe 28 28 29 
Width of suborbital 2 13 10 12 
Orbit to preopercle....... 39 38.5 37 
Length of snout.......... 26 PA TE Ses se oe 
Length of upper jaw : 37 35 38 
Hength of barbely: ees cows tae see Shee cee oe ee aoe ae ee aes Pe 10 4 4 
Depth Ofibodiye 262 Aaa es oer. Mia pee Sau aes Mei Deis Sn eee ot 62 63 62 
Width otibody. 62 teerte cote a ees ree $I ee Be) 36 28 
ATMS TOMA al skeen oe see ene 9 de See te rate Mehmet $a a) cere oP | 17 11.5 13 
Anus to-ventral-- 2. 2-- 25. Bee eI Sis See EON eS Snes EIS ne ace eee | 12 11.5 13 
Ventral: boisth muss fect eee ae eae COO eo anne ae ee 30 28 26 
eneth OT Arsh: Gorsalupase ya emptor eee eee gee 22 22:5 22 
Interdorsalspace sore ce seca eee ot ee oe a Ee LD aE 33 BY Gua Eee sokose 
(misakius, from the type locality.) 
58. VENTRIFOSSA NIGRODORSALIS, new species. 


Type-specimen—Cat. No. 83627, U.S.N.M.; 214 mm. long, 45.5 
mm. to anus; Albatross station 5502, off the northern coast of Min- 


danao; depth, 214 fathoms. 


List of paratypes. 


| 
| : Bottom 
Albatross | ‘ Depth in 
as Locality. 7 temper- 
station. fathoms. | ian 
| OUR. 
asl Ce |RChing Sea. ViGinit wot LE onmosie serra moos Ss eee eeeeee 230 50.6 
511 3° | (China Sea* ofesoumbhern) luz0ne o/s 5 ae ee hee IG} al Waegesas- 
D122") SH ast:coast Of MMC OrO =e 2525.0 eee Dh eemene  ne y PF. Vil eS eS Or 
24a eee 60 Oa arc 5 ae ee SE eee et ee eee ay GE ee Net 2892. eae 
5172 | Vie ate OL TOO ee ree ea aia a des inte ors coke ae ee aa 318. ys ee 
5198 Vi icinityofwestermayD Oholics t= an seeke 5 oan Uke neta panna 220 5309 
5221 | Between Marinduque and Luzonie... 21.2 222-2... 22 2. ee 193 52. 4 
EPP PAN eee Oi ee See eee ee Ee Oe ae, Tee ee ta ee 195 52.8 
p20 |, Off northwesiemurann yrs. ws, Secs see 4 yo eee apelin arad 312 49.3 
ned) Palawan: Passare ss 2o8 5-3 etoaee nasa a Aiea Ree ee none 375 56.4 
536s: |) BalayantBaylsouthemnluzome so sectsemeeees se eee mee Seen TSO) f=): 380s 
ba0p0 eee GO sae aks oe ee toh ae ee a ee ee eee pi Ta ala pe Ree 
6374 |, Vicinity of Marinduque dslandis=5.. 50-2) eee 190 steer eae 
5388 | Between Buriasiand Luzon... .2-2.22.222.....0: 422 een cle 226 51.4 
5404 | V cca of Dupon- Bay Weyter. jae en os cea eee eines | 190 54.4 
DAO B ion 8 COLO ara tse cares or Pet ee ee tee OI et oe a a op 9208) |S aces 
5409 | Betw paul Cebiiand Wey tess e oss eee ee eee ae 10 ee 
5444") Mast:coastiof Luzon sot eae oe eae ee ER eee 308 45.3 
5440. eee Co) Ape eb eat Ses Re re ey Sake eine pte, fea at Ee ee | 383 44.3 
55015), Vicinity; of northern Mind anaQss- case eee eeer ee coe nee 214 54.3 
6502 ihe 2 (OPM ER eee Som eM A pee Bek Mined pe i Boag be Ge oon oR gg ha OAV Ba tes Se 


5535 | Between Cebu and SLQUIOR Zee ree owen e ee eee eete eee 
5536. "Between Nesros and |Sigiijonm. ss ccqeecems ses eee eee 
Risen lease (a (0 ay a) Ne oer ancerae Ach DUNN Ia SORE ue eh set RR Bh te 
5542 | Vicinity of northern Mindanao...) 01.02) gl legli ee 
586 | Vicinity of Sibuko Bays Bormens sec scue eae ene een c aden 
DS Gall eae GO jcc Se ces 2 e ak eaie  eD ee eeec neh ts mol 
a} )3\ a GOS, FERRE RY, FAIRS ok ae ARE En ep ee aang Pe 
500 Soar ee Gos eee FE SRS RN i PEED thy DS oe A Be 
5592) 522. (he eer ee nie ims es SMe Seto oe ee Gk 
5622 | Between Gillolo and Makyan Islands..............-.-..------ 
5624 |..... ON Pa NORE Pepa teres ty sR el or «Tees eat pe ents ond aaah he bee 
5625; Between Gilloloand: Kayoa dslandsess-0,- 50. ene csueee eee oe es | 


Number 
of speci- 


mens. 


_ 


i 


-_ 


_ 
NINN WEN WWE RNR OUND RON NNN EOE OD HEH ORDA OHH 
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PHILIPPINE MACROUROID FISHES 


In both its geographical and its bathymetric distribution, V. 
nigrodorsalis agrees with the following species, V. d/vergens. 

Fin-rays—first dorsal, II, 10 (9 to 11); pectorals, 20 (17 to 23); 
ventrals, 8 (8 or 9). 

The body is deeper than in V’. divergens, the ventral contour being 
more strongly arched; the depth below the elevated origin of the 
first dorsal fin is contained 1.1 times in the head, being more than 
twice the greatest width of the body. The general appearance of 
this species in other respects strongly resembles that of dévergens. 
The horizontal projection of the snout beyond the premavillaries is 
equal to the length of the pupil; preocular length of snout, 3.7: pre- 


Fic. 36.—VENTRIFOSSA NIGRODORSALIS. TYPE. 


oral length, 2.6 in postorbital. The orbit is almost round, 3.4 in 
head, 1.6 in postorbital. The interorbital is rather narrow, as in 
divergens as contrasted with gafmani,; its least width is contained 
1.25 times in the orbit, 2.0 times in the postorbital. The oblique pre- 
opercular ridge is not produced backward at its angle. The subor- 
bital width is nearly equal to the diameter of the pupil. The mouth 
is little oblique and large, the maxillary extending backward almost 
to the vertical from the posterior margin of the pupil; length of 
upper jaw, 2.6 in head. The teeth are apparently finer than in 
divergens; the outer premaxillary series is little enlarged. The bar- 
bel is well developed but comparatively short, being constantly 
shorter than in divergens, its length is about two-thirds that of the 
snout. The branchial aperture extends forward to below the hind 
margin of the orbit; seven branchiostegals. 
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The scales bear numerous fine spinules close-set in quincunx order. 
There are 8 (7 to 9) rows between the origin of the second dorsal 
and the lateral line series. 

The anus is situated just behind the ventral fins. A small fossa, 
about 1 mm. broad, hes between the middle of the ventral bases, being 
much smaller than in V. ctenomelas. 

The numerous sharp denticulations of the second dorsal spine are 
developed along its entire length. The ventral fin is inserted a little 
in advance of the pectoral. The right pectoral fin of the type-speci- 
men is absent, apparently as the result of an early injury; its base is 
now completely healed over and covered by small scales. 

The color in alcohol, a little darker than in V. divergens, is brown, 
becoming darker and more dusky below the first dorsal fin, and black- 
ish on the belly; the sides shine with silvery reflections. The ridges 
and margins of the head are mostly dark; the jaws are whitish at the 
corners of the mouth. The first dorsal fin is dusky, with an intensely 
black median spot; the pectoral is dark dusky, becoming black on its 
base and axil; the ventral is blackish, but sometimes lighter either 
proximally or distally. The lining of the buccal cavity is whitish: 
that of the branchial cavity is dusky anteriorly, whitish over most of 
the hyoid region, and blackish within its posterior outer margin, 
except on the extreme white edge. The parietal peritoneum is silvery, 
with fine black dots. 

The relationships of this species are indicated in the key which is 
included under the generic heading. 

Weber * reported on some specimens of this group, referring them 
to Macrurus petersoni Alcock. He distinguished two sets of speci- 
mens; the typical ones are probably true V. petersonii, but his vari- 
ants are more probably referable to V. nigrodorsalis. 


Table of measurements in hundredths of length to anus. 
e 


Paratypes. ; Type. 
Albatross station .... ..-| 5317 | 5586 5586 | 5585 5542 5330 5502 
Total length in mm.... 192 | 240 2 2 188 2171 187 214 
Length to anus in mm 38 | S58 51 49 39 37.5 45.5 
Length of head... te 85 | 82 R4 85 82 92 90 
engthvoGorbit: ces ae ee ee ee 29: | . 26 24 27.5 26 31 27 
Width of interorbital es Ae || e953 23 21 22 24 21 
Widtnof-suborbitall, eo sase eee e pees 10 ll ll ll 10 12 11 
Orbit to preopercle - : 33 33 35 33 35 38 38 
Length of snout... .. 22 | 24 26 26 23 27 26 
Length of upper jaw- 32 34 34 33 30 37 35 
Length of barbel.. 21 18 20 21 18 18 17 
Depth of body. 76 68 77 68 69 77 81 
Width of body. 30 34 29 35 32 35 41 
Anus to anal .. 12.1 17.5 18 16 12.5 13 22 
Anal to: ventral ce cnnase se ae 23 29 27 26 23 22 33 
Height of second dorsal spine 73 GO of tae eet 72 65 19° | eee 
Height of third dorsal ray... . | xe Ree 63 56 70 63 1650" |aesteees 
Length of first dorsal base............-....... 23 25 23 23 22 26 26 


1 Fische der Siboga-Expedition, 1913, p. 156. 
2 A pseudocaudal developed. 
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Table of measurements in hundredths of length to anus—Continued. 


Paratypes. Type. 
inifierd OFSaSNACE eos. se aoe co ce heuaes fone 57 57 GO") eto 8n a ee cesta eee at 60 
Heiehtronsecond dorsal. 22 2 ee toa le 8 2) et ones UG 13} |icscing- sas seeee Bae caey See 
Length of first pectoral ray ..:-...:-...-.----- | !) TORPS| 9 7 Tig ail 5 11 
Length of second pectoral ray.........--.----- 49 49 *) 43 | 48 ri ail tate hero 48 
Menerihvotpectoralsin= == — =) = ss -seee a Se [eeaoO eal ee | 49 54 49 | 58 62 
Length of outer ventral ray -.-.....--.--.-..--- 33 > i > 40 4] 45 33 42 37 
Length of second ventral ray... ...-. Beer ci 30 32 31) 31 7 See lee aeee ae 32 

RS OlALaYS wicswCorsals 28s 08 22.23. lene 10 ils yo) 10 10 alee | 9 10 

Moni Tal TAVStms pects seer. a eacnas = SEE eins 9 9 | 9) 9-8 8 Sinem 8 
IRECLOLAL IA VS een eee oo mae oe Coe as OEE Soaine 20 23:7 | 20 20 17 18 20 
Scales above lateral line ........-..-........-- Saal See 8 7 9 8 8 
Denticulations of dorsal spine.........--..---- COs eOM |e 20) Seek cee 29 26 ART OM pee ae 
Gill-rakers, lower limb, second arch .....-..-. 11 Bal LAM el 2c iene ae | ll 


(nigrodorsalis, in reference to the black spot on the first dorsal fin.) 
59. VENTRIFOSSA DIVERGENS, new species. 


Ty pe-specimen.—Cat. No. 78230, U.S.N.M.; 270 mm. long to end 
of tail, 54 mm. to anus; dredged at Albatross station 5592, in the 
vicinity of Sibuko Bay, Borneo (lat. 4° 12’ 44’’ N.; long. 118° 27’ 44’” 
E.) ; depth, 305 fathoms; bottom temperature 48.3° F. The largest 
paratypes are about 66 mm. long to anus. 


List of paratypes. 


| 
A Bottom | Number 
Albatross : Depth in : 
sa Locality. . | tempera- | of speci- 
station. fathoms. aac aTaGHS, 
°F, 
DLOURChing sea, vieimity Ol HONngKONE!y 2.2 2 noes Sas. ane Seca 100 65.5 1 
oP en Often OR Mend. Lit AOR sae eee mae gee he ye ttoe Gee oak a Ps 224 53.2 | 2 
329°)... a Prete ee eee ie TS Oe ae at ese eS ee 212 51.4 | 1 
Deo On: HOLE Westen an ayer seas a eae ee ee. Sata eee oe 312 49.3 1 
D209) | EO SOU LEW ESLEDM MLZ ONee sees sie eles) 7m Baa Se 220)3\2 = cet. Soe 2 
BISON ae, Ob SSS ES CALI R CR eb RR Rap aL Yayo 2 comet teS « 248 47.4 | 2 
9284) |. 52,2 (OKI N 3 Whe ng to aaa ee eit Bee on Ne: od Reet eee ee 422 42.3 | 1 
9289): -- CO ee as Ses re ee See ee a Saeco eer sathere oe eek aly (PJ ee cee EE | 16 
290) oc oe (GUT REE ee Ms Re AE ees eS re es 5 ee ee eae DA Ee ee oeee 7 
5293 |. 2. COREE ae ose Sae Se ORR SA ea een a cay ERE aS EN 2 180 57.4 3 
5294 |... . OSes aes orate cnc e etd coals See ae ape ee eee esas 244 48.4 3 
5296 |..... CLO PP ate Ses Fee ys EEE RE Bed Se ee ae eds 210 Reet neon 3 
R297) 5 oo ClO ee ays SON Some etn ech. Sher coer neste eeceeee IR yal eee 2 
LMUE Ib ON DECSEIS Re) og led 6 UY A096 Ope ae ie ESS Se aa rg AE Ce 308 45.3 2 
00s eVACINIGYs Of SID TKO) B aViiuls OME Ober <1 fia) -- 55 )) aero oe eee 310 44.3 1 
5621 | Between Gillolo and Makyan Islands..............-.-.-.----- | ZB Yl pees 12 


1 The shallowness and warmth of the water at this station (5310) is unusual for this species, as well as tor 
Hymenocephalus nascens. 


Fin-rays—first dorsal, II, 9 (8 specimens), II, 10 (15), or II, 
11 (8); pectorals, 23 (to 21); ventrals, 8 (11 fins) or 9 (9 fins). 

The greatest depth of the body lies below the elevated origin of 
the first dorsal fin, and is contained 1.25 times in the head; the 
greatest width of the body is half its depth. The snout is broadly 
triangular when viewed from above; viewed from the side it is seen 
to project forward beyond the mouth a distance equal to the diameter 
of the large pupid; preocular length of snout 3.8 in head; the pre- 
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oral length is one-third the postorbital. There are no enlarged 
median nor lateral rostral tubercles. The large orbit is slightly 
oval in outline; its length, greater than that of the snout, is con- 
tained 3.22 (2.9 to 3.4 in 14 paratypes) times in the head, 1.4 times 
in the postorbital. The least width of the flat interorbital space is 
contained 1.2 times in the orbit, or 1.8 times in the postorbital; the 
interorbital is narrower than in the closely related Japanese species, 
as the following figures indicate : 


Table to show least width of interorbital space in hundredths of length to anus. 


| 
Vi ganmant: 20) 2 fea ee ee ee oa eee aes a} 2 4 4 | 8 2 1 
Ve, divergenss esis ee a 1 | ii aia tices Bae |e | 


The ridge and the margin of the preopercle extend downward and 
backward, but are not sharply produced backward behind their gen- 
eral courses at their angle. The suborbital width is narrower than 
the pupil. The mouth is very large and a little oblique; the length 
of the upper jaw, which extends backward a little farther than the 
orbit, is contained 2.3 times in the head. The rather coarse teeth 
are arranged in narrow bands on the jaws; the outer premaxillary 
series is enlarged. The barbel is long and slender, being nearly as 
long as the snout in the type, but usually decidedly longer in the 
paratypes; its free length is contained about four times * in the head, 
but varies in the paratypes as indicated in the following table: 


Table showing the length of the barbel in V. divergens as measured into the 


head. 
Kiencth of” barbel=-==— 2:8" 2:9) "3/023ae 3:2) Bid) (et op). 0) onl) Db Olona 
Number Of Specimens! =275) ody eee Om eena cael Ss al! oll eal 


The sensory canal system of the head is well developed, much as 
in Hymenocephalus, but the membranous roofs over the canals are 
thicker and are covered by firm scales, and the bony septa supporting 
these membranes are stronger. The branchial aperture is extended 
forward to below the hind margin of the orbit. The 13 to 15 short, 
spinous gill-rakers are better developed than usual in the Coryphaen- 
oidinhe, but are not so numerous as usual in the species of Hymen- 
ocephalus. Seven branchiostegals. 

The scales, which are beset with numerous fine spinules arranged 
in quincunx order, are more numerous than in V. gavmani, which 


1 Possibly when shortest the barbel has been injured some time during the life of the 
individual. © 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 9dO1 


has but six rows between the lateral line series and the front of the | 
second dorsal; in divergens there are 7 to 9 rows (7 in 2 specimens, 
8 in 13, 9 in 7). The gular and branchiostegal membranes are 
scaleless. 

The anus is located just behind the ventral fins; it is preceded, 
after a scaly interspace, by a very small naked spot or fossa like that 
of garmani and nigrodorsalis. 

The. numerous and fine denticulations of the second dorsal spine 
are sometimes obscure proximally. The bases of the pectoral and 
ventral fins are on the same vertical in the type, but in some speci- 
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Fic. 37.—VENTRIFOSSA DIVERGENS. TYPE. 


mens the ventral is inserted a little farther forward. The second 
ventral ray extends to the origin of the anal fin. 

Color in alcohol, silvery on the sides; brown on the back, becom- 
ing darker anteriorly; blackish on the under surface of the trunk 
and head, and on the jaws, which, however, are whitish about the 
corners of the mouth. There is a dark streak along the front margin 
of the snout, and another at the occiput. The first dorsal fin is dusky 
proximally, but lacks the deep black spot of nigrodorsalis and peter- 
sonii; the base and axil of the pectoral fin are black; the ventral fin 
is almost black in the type and in some paratypes, but usually is 
dusky, becoming blackish proximally. The lining of the buccal 
cavity is mostly whitish; that of the branchial cavity mostly black- 
ish brown, but whitish over most of the hyoid arch and on the ex- 
treme free edge of the branchiostegal and opercular membranes. 
The parietal peritoneum is silvery, with brownish spots. 
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Table of measurements in hundredths of length to anus. 


Albi tross| Station. sie sa.5- 224. Aese gee Meee Sao | 5284 25592 5269 5115 or 5280 
| 5116 

TotalilenpGhiin! my 22 2 oe tse ee eee I 285 | RD). aa wees 222 302 
Henetihy to anus 0 a eee we een ee. I 62.5 | 55 52 48.5 66 
Rengih ofheads. acres eee se ee ee eae | 86 | 88 82 86 8 
engthof orbiticas..se-2 esas a ese Pole Bee syst | 26 | 27.5 27 28 27 
Width ofinterorbital::s22 oe. sooeee seen eee 23 | 21.5 21 22:5 22 
Width. ofsuborbitalsic.- 232 shes tee eee ee 11 10 11 12 10.5 
Orbit topreopercle. ee- te pe soe eee eee 38 40 38 39 37 
ength ‘OfSnout ©..ccte- cee tee Saree ee ae es | 2 | 25 21.5 24 z 21 
Lensth: ofippernjaw'ss. 44-2 sack oo ee eee aes ee H 40 | 40 39 40 39 
Length of barbel.......------ Se ea koe ae See 30 24 28 23 27 
Depthrof Dod yt: fcc as ee ate eae ne See ye 76. | MD vod a: see sae 79 7 
Width Of DOGYy:.s Ses ste ee a ee ee 37 Qi le wae wae 30) | eeeemerene 
ANUS TO aNaloec. ese ests aee eee eee aoe eee 19 he! 16)? lessee 20 14 
Height of second dorsal spine. -..---- ee oe See | apeee Neate alee one eeess ae | Sees oes ss 57+ 
Heicht of third ‘dorsalivay.c..sc--seeea-- ee sone ee ee aes oA bie ates Soecemes =) Scie 55+ 
Length of first dorsal base.......-.-... ot eA eee | Zain 26 24 26 25.5 
Interdorsalispace... steec nee aa Sonne see ne ee eee | 48 | 52 51 50 45.5 
Leneth of first pectoraliraysa--s----=-2-=-see- oes | 4 8 il 5.5 
Length of second pectoral ray... --..22.--:-22-.--...- i Yen gl [cee ae: Cel Pees Beetle acet scllcsctc cs se 
Length ofpectoralifinis-cers a=) en nae sant 49 | bi ares ees Seen soon Rood SSS 
henoth ol outer veutralinays-scos2-- 5-262 Sano (eee aeeae = AY lt etc sem | eoee 2 ees ee 
Pench ofsecond-ventralivaye nas s-cc oe a eee | nee 29 Wo 2 tne ees Meee | Sees 
Soft rays; tinstidorsaligt. --sersseap eos as ne ees eee Osa 10 11 10 11 
Ventral Says) 32 scp cates roe eens 3 | 8 9 8 9 
Pectoralirays.c. 5s Saee cece eee eases tee ee eee meet ole 23 20 19 19 
Scales above lateraliline se? 220 ee see ee ee 7 8 @8 8 9 
Gill-rakers, lower limb of second arch...-..--..-.---- US Song | Pee cel eee 15 13 


2 Type-specimen. 


(divergens, diverging, that is, from V. garmani, its representative 
in Japan.) 
LUCIGADELLA, new subgenus. 
60. VENTRIFOSSA NIGROMARGINATA (Smith and Radcliffe). 


Macrourus nigromarginatus SmirwH and Rapciirre, Proce. U. 8. Nat. Mus., 
vol, 48, 1912, p. 114, pl. 24, fig. 2. 

Lionurus nigromaculatus GILBERT and Husss, Proc. U. 8. Nat. Mus., vol. 51, 
1916. pp. 145, 192 (misprint). 


List of stations. 


Albatross. Depth in| Bottom | Number 
station. Locality. fathoms. | tempera-| of speci- 
ture. mens. 
Ly 

Hlooeeeetae I WACHTEL Y: Of WOLO Saaz are dk epee rs See re ee ee eee 161 57.4 2 
WR SAS Soe he ea (See tet eee ek ee ae rate ere ee ere os 8 em ISH): she ete 2 
SOSA | Vicinity ofswesterniB oholas.. 0 see mite 5 eee Gk eee ae 220 53.9 1 
5200Se sae | Off southeastern Mindoross oss es ee el eee ae ne 234 51.4 2 
5261 do uC) a ret St 1 

ASS We Seno eee 1 

226 51.4 7 

159 54.4 il 

214 54.3 3 

214) |) see 1 

220925 tase 1 
Sa0RS- eal sae OF 28.5 =. 3 FESS oS EAE Se SRS 7 hen eh ene ee Nae 270 53.3 1 
OLGA ease 5 Co PE sc Rael ees SM SE i aig et es Ce ake 175 54.3 6 
5ST. eee eters QO a Sac Re ne Ae a) Se Un EE I nc Sete ih te a 169 54.3 1 
SOIS MAS aloes LO Seen oh SE EAN St VS IOAN Bena oe ee 200 54.0 2 
5519 Sa | ae GO cstes Sea . .. St AR h ae WE cee eames te 2 ca es Gs nme ee 182 54.3 3 
QD 2S hin etal aces Ona or ce nists wie 5 oa ee els Si Gp trae ae eT a | a ee ae 3 
CSP ee Betweenisiquijorand Boholes 2 se. e 2 ow eee 392 53.3 1 
Hi eee sae Vicinity; offolo Island)... b0 oe eco. SON ied ee ng toe 193 53.3 1 
55652.....>,.| Between Jolo;and: Tawi iawirn ccc tat oar ee eee eee 243 52.3 1 
So0g see = North’ of Tawi Dawi eae" 22 ah he i Pe ee Rae Aen ee 303 5253 1 
ODT Oiac'= ys tease GO. 5255 bee tee oe CER Cou eee ee le ee 315 52.3 1 
60 eee ea ce GO: 25 5 Ca ete ae ee ee eee 277 §3.3 1 
i -, Vicinity of Darvel Bay, Borneo 162 55.8 1 
iin eee Flores'Sea (6° 495408212021 24090 ee ee ee ee ee 180 50.5 1 
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In its distribution this species closely parallels V. nigrodorsalis; 
the two species were often dredged together. 

Among the diagnostic characters of this species the coloration, the 
parallel arrangement of the spinules on the scales, and the presence 
of two lens-like organs may be mentioned. The lens-like structures 
closely resemble those of Hymenocephalus: the smaller one lies be- 
tween the ventral fins, the larger one is situated in a naked area 
immediately before the anus. 

(nigromarginatus, having a black margin along the anal fin an- 
terigrly.) 


LucriGApuS, new subgenus. 


61. VENTRIFOSSA LUCIFER (Smith and Radcliffe). 


Macrourus lucifer SMirH and RADCLIFFE, Proc. U. 8S. Nat. Mus., vol. 43, 
1912 Spits. pl. 24, figs. 


List of stations. 


= Bottom | Number 

seats Locality. eee | tempera-| of speci- 
pete : ! Soul tunes mens. 
core 

S268. 32) Ofsouthwestermblzons te: ase aes coe aioe See oo see cin eer | LOM epee Saye 1 
WOLOD ames Ofinonrtherny Mindanao scec ac oece ters viciewig ceils === eee ce eee = | 175 54.3 14 
SDI Metter fae ae CO Rae eRe are Ha Be OS SEES ORO RT re SIN ee ERE ane 169 54.3 1 
Dol has -ealiseees CLO ene epee Ge ae me eae eae Stet ed Riles a eae is eoteloem IE 182 54.3 8 


1 One of these specimens (Cat. No. 72929, U. S. N. M.) is the type of the species. 


This species is one of the most distinct in the entire subfamily. 
The conical pearly structure directed downward and forward, and 
ensheathed in the ventral abdominal wall, is highly diagnostic. 

The possibility that this organ is phosphorescent led to the naming 
of this species lucifer. - 


Genus LIONURUS Giinther. 


Lionurus GUNTHER, Challenger Reports, vol. 22, Deep-Sea Fishes, 1887, pp. 
124, 141.—Girsert and Husss, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 192. 


The genus Zionurus is here used as we have already modified and 
defined it,1 exclusive of those species which are now referred to 
Ventrifossa, a genus which we have just described. As all of the 
Philippine species have spinous scales, they are all referred to the 
subgenus Vezumia. 


1Proc. U. S. Nat. Mus., vol. 51, 1916, pp. 141, 192. 
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Subgenus NEZUMIA Jordan. 
62. LIONURUS PROXIMUS (Smith and Radcliffe). 
Macrourus provimus SmirH and Rapciirre, Proc. U. S. Nat. Mus., vol. 48, 


1912, 1195 plh 265 fies 2: 
Lionurus proximus GILBERT and Hupss, Proc. U. 8S. Nat. Mus., vol 51, 1916, 


p. 201. 
List of stations. 
Albat SH Depth | Bottom | Number 
aE: fon | Locality. in tempera-| of speci- 
Seo fathoms.| ture. mens, 
a ==. - | 
°F e 

5201 | Off southern end of Leyte Island........ uh cte ceah et epi aeeees 554 52. 8 1 

D202 i Sse (6 Ko) iin ae, Soe = are ee 5 SOETEAL 5 SERIES ee eee eee Reese 502) | See ee Type. 

5527 | Between Siquijor and Bohol Islands....................-....- 392 53.3 1 


We have already recorded this species from Japan, referred it to 
its proper position, and given measurements, in hundredths of length, 
of both the Japanese and the three Philippine specimens. 

(proximus, from its supposed close relationship with Coryphae- 
noides nasutus.) 


63. LIONURUS SPINOSUS Gilbert and Hubbs. 


Tionurus spinosus GILBERT and Huspss, Proc. U.. 8S. Nat. Mus., vol. 51 
1916, p. 199; pl. 10, fig. 2: 


’ 


List of stations. 


[<,. oa 
. Depth | Number 

pects : Locality. | See aed of speci- 

Ste : fathoms. | mens. 


AT On| soe do. : 


‘ 
‘ 
' 

} or 
> 
=) 
NT od 


These four specimens are probably the young of Z. spinosus, de- 
scribed originally from Japan. The head is proportionally longer 
and the body deeper than in the larger Japanese type; the difference 
is wider than that which usually results from age-variation, and it is 
quite possible that two species are represented. The differences, how- 
ever, may to a certain extent be more apparent than real, as the 
larger measurements of the Philippine specimens may result from 
the smaller base of measurements (length to anus) due to the position 
of the anus. 
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Table of measurements in hundredths of length to anus. 


Philippine Islands. Japan. 
SAN BUITOSS Stent OU ee eae he ae ee ae beens, ~ beiass 5470 5463 5470 5470 4915 
oval lenpth ins WM ee = — eee ie em we we ae 196 Ln etsy a eee 1150 280 
Mere chrom UG iM $e oe e Soc ee se oem 33 45 42 | 38 64.5 
JOGA C1 AO Se on 33 ae ea eee a ceaeee 90 gl 86 | 91 73 
When eT LONOnDitee: Sone see sae as sate k ee mat eata=n= 29 25 24 27 20 
Madthrotunteronbitaleccseness.c cea 2 ese ci oe 18 17 14 15 15.5 
Wid BROnSUbOLDibale.s= saeco maces tater) re we emice « 9 9 9 10 9 
OrDitntO PreOVelCle sere. cs cscs aa cn ease sise ss. sie le 30 29 31 29 24 
MECO SP NROUSTIO NM Gere 5° iee= ee) Re Re sn ci-iei oe ~ tee = 26 22 22 23 22 
Went GhwomuUpOeIn a We mesadaee sete cetera se men a= 26 Pap AS tare a 22 22 
priciheotUpaupele. ce saarsacee sae seems 2 seeks ae 10 12 9 | 10 10 
WED UNNOM POCA eei-oe oe ce etn Selmce - cacletesee 14|cosose 22 79 60 | 71 56 
JNO) Ries J SA Se. Bares Cen Ree none ee te Barer 22 17 21 | 18 13.5 
Helen rOnsecond dOrsalSPINes oc er sos esi sea enen ee eae ne GUI We oomas eecs 95 96.5 
err hinompbinGsd Orsallra ys ose ar es ene Senin -|-2 - eae |S e = ore is | Paras, ate 68 68 
lmipendonsalisnace terres eceemccakocctimms once sce Baaleaoes el By 32 27 
enouh OMmpect Olalise 33 eos see. gae o Selstcinne tacos ale 47 41 41 37 
Menrihsoromter ventralinay<. 2e< oc. .----s 20sec e-.= GBs Se | eee ere 66 40 
eneth of second ventral tay = 5-5... --\.5 22-55 -2s- 30 Pt BaBoseteta Rote sacce 22 
Olay Sains tGorsaleee pce ssececs= seen wae mace ate 9 10 10 9 10 
Werntna linayseie sao encanto Deter c eae 8 9 8 8 8 
POCLORAUTAY Sis see a oe setts oct sree sie ee eae eee cote 21 20 | 190} 22 21 
Seales, series separating lateral line from origin of " 
SOCORGUCONSa le eee eee ee nace syne es Se Ee | 9 8 7% 8 8 
Wenticulahionsiondorsalsspilevess os ss. seen see. hee eae ee [Sule et eee 11 16 


1 Pseudocaudal developed. 
(spinosus, in reference to the very spiny scales.) 


64. LIONURUS INFRANUDIS, new species. 


Ty pe-specimen.—Cat. No. 82669, U.S.N.M.; 203 mm. long to end 
of pseudocaudal, 50 mm. to anus; dredged at Albatross station 
5586, off Sibuko Bay, Borneo (lat. 4° 06’ 50’” N.; long. 118° 47’ 20’’ 
E.) ; depth, 347 fathoms; bottom temperature, 44° F. 

Fin-rays—first dorsal, II, 12; ventrals, 11; pectorals, 21. 

The body is rather slender, the dorsal contour sloping forward in 
a gently convex curve from the elevated origin of the first dorsal fin 
to the subconic snout. The horizontal projection of the snout beyond 
the front of the premaxillaries is equal to the length of the pupil; 
the preocular length, about 0.2 longer than the preoral length, and 
equal to the height of the orbit, is contained 3.33 times in the head. 
The orbit is not quite round, the vertical diameter being a little 
greater than its horizontal length, which is contained 1.55 times 
in the postorbital, or 3.6 times in the entire length of the head. The 
margin and the ridge of the preopercle are not sharply produced 
backward at the angle, above which they are vertical. The least 
width of the narrow interorbital space is contained 1.4 times in the 
orbit, or 2.2 times in the postorbital; the suborbital is narrower than 
the pupil. The length of the upper jaw, which extends backward 
to below the posterior half of the pupil, is contained 3.25 times in 
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the head. The teeth are in the usual bands, that of the upper jaw 
having an outer series a little enlarged. The length of the barbel 
is equal to the interorbital width. The gill-membranes unite in a 
free fold directly below the preopercular ridge; there are seven 
branchiostegal rays. 

The scales are armed by numerous rather long spinules arranged 
in quincunx order; the last spinules project beyond the margin of 
the scale. Nine rows of scales separate the origin of the second 
dorsal fin from the lateral line series. 

The anus is about equidistant from the origin of the anal and 
from the base of the outer. ventral ray; it is preceded by a naked 
area. 
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Fig. 38.—LIONURUS INFRANUDIS. TYPE. ba 


The second dorsal spine is longer than the distance between the 
tip of snout and the origin of the anal fin; the basal half of the spine 
is armed with 11 widely spaced denticulations. The pectoral and 
ventral fins are inserted on the same vertical. The inner ventral 
rays, when depressed, fall short of the origin of the anal. 

Color in alcohol, gray-brown, becoming blackish on the belly, 
opercles, and nasal fossa; pale on the jaws and the underside of the 
snout. All of the fins, excepting the second dorsal, are black. The 
buccal and branchial cavities are lined with black, without lght 
margins except along the bands of teeth and at the corners of the 
mouth; the parietal peritoneum is brownish black laterally, but 
silvery with black spots ventrally (except about the anus). 

Measurements in hundredths of length to anus (50 mm.)—Length 
of head, 82; length of orbit, 24; width of interorbital, 17; width of 
suborbital, 10; orbit to preopercle, 31; length of snout, 24; length of 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 557 


upper jaw, 26; length of barbel, 17; anus to anal, 18; height of 
second dorsal spine, 128; height of third dorsal ray, 79; interdorsal 
space, 29; length of pectoral, 42; length of outer ventral ray, 62; 
length of second ventral ray, 29. 

(infranudis, having the under surface of the head naked.) 


65. LIONURUS EVIDES, new species. 


Ty pe-specimen.—Cat. No. 78231, U.S.N.M.; 157 mm. long to end 
of tail, 33 mm. to anus; dredged with four paratypes at Albatross 


station 5589. 
List of paratypes. 


Depth | Bottom | Number 
ar eehaed Locality. in tempera- | of speci- 
SED fathoms. | ture. mens. 

oR 
P33 eee Wicinityzonsibuko Bays BOGNECO! co. ssccn. aeac cee cece enews oeee 260 | 45.7 4 
562152 & | Between Gillolo and Makyan Islands.....................-.-- 208) | Cet ee ket 3 


Fic. 39.—LIONURUS EVIDES. TYPE. 


This pretty little species is a close representative of Lionurus 
condylura, a Japanese species,! from which it differs in the blacker 
spot on the first dorsal fin, in the longer outer ventral ray, in the 
fewer denticulations on the dorsal spine, and in the larger scales 
(see tables of measurements). 

Fin-rays—first dorsal, II, 9 (11 to 13); pectoral 21 (20 to 22); 
ventrals, 11-14 (13 to 15). : 

The body is deep and elevated at the origin of the first dorsal fin, 
from which point the dorsal contour extends forward as a convex 


1See Gilbert and Hubbs, Proc. U. S. Nat. Mus., vol. 51, 1916, p. 197. 
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curve to the occiput, thence straight to,the subconic snout, which 
projects beyond the front of the premaxillaries half its horizontal 
projection beyond the eye. The tip of the snout bears two rather 
prominent spiny tubercles; preocular length of snout, 3.25 in head; 
preoral length, 4.0; length of orbit, 3.0. The least interorbital width 
is nearly equal to the length of the orbit: the suborbital is wider 
than the pupil. The upper jaw extends backward to below the pos- 
terior margin of the pupil; its length is contained 4.4 times in the 
head. The gill-membranes unite below the preopercular ridge; there 
are seven branchiostegal rays. 

The scales are armed with about 10 slightly divergent rows of 
spinules. The scales are larger than in condylura, there being but 
9 (8 to 94) instead of 11 rows between the origin of the second 
dorsal fin and the lateral line series. 

The center of the anus is a little nearer to the origin of the anal 
fin than to the insertion of the ventral. 

The second dorsal spine, which is strong basally, is armed with 
12 (9 to 15) rather large and well-spaced denticulations. The 
lengths of the various fins are given in the table of measurements. 

Color in alcohol, light brown, becoming blackish, with a silvery 
sheen, on the opercles and over the coelomic cavity. The buccal and 
branchial cavities are lined wholly with blackish except near the 
corners of the mouth and along the edge of the opercular and branchi- 
ostegal membranes. The black color of the parietal peritoneum is 
underlain by silvery. ; 


Table of measurements in hundredths of lengths to anus. 


| 

Alvatross Staion] eras eee cee 5621 5621 5621 5589 5589 | 15589 5589 | 5589 
Totallenrth Anam Ss fee see 2132 131 2125 2117 2146 164 157 107 
Length toanus in mm...............- 32.5 SIE eee 34 Shel voeceee = 33 25 
Ihensth'opheadus -< se sesensn cee cee 75 pees same 80 TOP Saeco 7 81 
Tsength: of orbit .~ =. sss... boss eee 24 26 |cceeene | 27 OK emesis 27 30 
Width of interorbital................. 19 1O7 | Peeece | 20 19 Hee ee 22 22 
Width of suborpital. <0... --ssseen one 10 LUNG Beate 12 1b ee tee ll 12 
Orbititoipreopercle===22 35 eS 24 26) \|Ssiacsacs 28 OY fis eee tee 28 27 
benz th iOhSnote.--ceeersee eae 22 76s ee oO | 22 Pn as See 27 26 
Length of uppenjaw -: = .2cs.2s.-ceeee 22 2D iotere aces 25 DSN Eee 22 25 
Lengthiofibarbele<. 52) s-seeee sees 12 Gis Be eee | 13 13+ |S sees soe 12 14 
Depth ofbodysoetser oe 0 fees ee cee tee eee eee ena cece 85 SOS See eeee 69 
Height of second dorsal spine... . ..-- 68 tds ets Sees 7 f= eee chai 73 82 
Height of third dorsal ray.......-..--- 62) Pes ae essa eee oe Sener See tee 64 71 
Length of first dorsal base...........- 23 7a OPE 27 7 ae 23 26 
InLerdorsalispace.--- coe cee 2 ce eeeeee 18 yt fe Pia 34 5 Cs ee eenge 32 34 
Length«of pectoral Sc. 4 sce. - fee pd 39 SOME ae oe 44 Co) Bae 47 40 
Length of outer ventral ray........-.| 7 OAM IE earns se ae 62)|-2 52S 68 68 
Length of second ventral ray.......-. D1) ee See Rea een pe oe 27. | 31 2h 5A] sae 25 
SOluraysursiaorsalesceseeey ncaa 12 11 127} 11 11 13 9 ll 
Ventralirayss= )seses eee "Aaa 14] 14,15 | 13,14 | 15,15 | 15,15] 15,13 | 11,144 13,13 
Pectoral rays pce cren ee eee ee a hae PLN dip nse ela See 20 21) |. Soeeeee 
Seales (series separating lateral line | 

from origin of second dorsal)... ...- 9 9 8 | 9 9 9 9 94 
Denticulations of dorsal spine. ....... 12 Tt pees 2 15 14 10 12 10 
Gill-rakers, second arch. ...........-.- Th |e ee piles See fel eee eee too. 5 seen See 
Sexs. 52k Be ee ee Sh ks eo (5) (4) (3) | (4) (8) nl ae eeats (8 en pee eee 

| 
1 Type-specimen. 2 Pseudocaudal developed. * 3 Male. 4 Adult female. 


(evides, pretty.) 
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66. LIONURUS VITTATUS (Weber). 
Macrurus vittatus Wrprer, Fische der Siboga-Expedition, p. 157, pl. 1, fig. 5. 


This species, the most strikingly marked of any in the genus, was 
not obtained by the Albatross. 


67. LIONURUS RICHARDI (Weber). 
Macrurus richardi Wrper, Fische der Siboga-Expedition, p. 154, pl. 1, figs. 
3 and 3a. 
This species is a close ally of L. pumiliceps and of L. decimals, dit- 
fering from them in the small number (8) of rays in the ventral fins. 
No specimens were dredged by the A/batross. 


68. LIONURUS PUMILICEPS (Alcock). 

Macrurus pumiliceps Atcock, Journ. Asiat. Soc. Bengal, vol. 68, pt. 2, 
1894, pp. 125, 127; Illustrations of the Zoology of the Investigator, Fishes, 
pt. 3, pl. 16, fig. 3; Descrip. Cat. Ind. Deep-sea Fishes Indian Museum, 
1899, p. 1138. 

This species is one of that group of Lionurus in which the whole 
ventral region of the head and trunk has migrated forward from its 
normal position, the snout is blunt in profile, and projects but little 
beyond the mouth; the gill-membranes are united below the orbit; 
the ventral fins are inserted below the middle of opercle; the anus 
lies before the vertical from the origin of the first dorsal, and is 
followed by the anal fin after an interval unusually short for a 
species of the Lionurus type of genera. 

The reference of our material to the Indian L. pumliceps is made 
without comparison of specimens. No differences of importance are 
apparent between our material and Alcock’s descriptions, which, 
however, are not sufficiently complete to render the identification en- 
tirely certain. 

We present a short description of our specimens, which were ob- 
tained at the following stations: 


| 
. Depth | Bottom | Number 
a eros Locality. eae tempera- | of speci- 
EB MAUIES fathoms. ture. mens. 
| | 

| oF, | 
RASOn es OteeStChUn LilsOML. 3-2 See ae eaten Soe eee ns et eo aa itera 900 36.7 | 1 
DAOte O Lkeas CEL UZ OM ao ae er ey esee a nee sea ae emo ASR eeee reer 2 
SAGO SEE, a ae het AEE Se ee oe i ee the ergo ca apa AOD Sete 26 2 | A 
5587 | Vicinity of Sibuko Bay, Borneo.............--.---.--------+-- 415 42.3 | 2 
S60 Gult OL Pomini= Celebes=- == *-.ec- pases see eet eee = | OLIBIE-e ce are oe 2 
HOU tial eee < (6 Vo pe cate So ee a ae eee re, Oa ee, al Tih) A |e eee | 2 
5647 Eten Strattera ae eee ee ene Sen ani aeatos DLO Ace eee JE 
5648 |... _- (Oe ete a Re Se IER Ee yO net Clee nny ee SoS | 559 39.2 | 2 
5650 | Gulf i ries Ae ee etc ory i sue nee. Ty eee ee 540 40.1 | 1 
Soph te OMe tte eee oa a ae ae tae te eels cas ats, eee 700 38.7 1 
DOT ee (GK Gheetercte + Ree mets MRL earn mie eee Ll Balin Re OE DRS ESE Sine 805 38.3 | 1 
DODO [aces ia re ee sche ee RE ES eI NOE Be Seems hee eS 608 39.2 2 
5657 |-.--- Gree ee ee cle atah ae ae iN ee y to Ze eae Se 492 41.3 1 
5658 |....- Leese ea Bret i an en ie he Rea Se eI et 510 41.2 | 1 
SGC at feud ORES HOGS ceee, ot howe en pee cis ci ne Sera relpee RAS 2 a Sys | 692 39. 2 1 
BOONE ENUACASSALESELAI fi: = Oe ee: ota Cesar ey ene oT he Dre oe 400 | 43.3 | 1 

| | 


| 
| 
} 


119404—20——_13 
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Fin-rays—first dorsal II, 11 or 12; pectorals, 20 to 28; ventrals 
(39 fins counted), 11 to 13. 

The body is very deep, and sharply compressed posteriorly; in 
some specimens the depth is constricted behind the trunk much 
more than in others. The origin of the dorsal fin is at the apex of 
a triangular elevation of the dorsal contour. The horizontal pro- 
jection of the snout is half as long as the pupil. The least width 
of the oblique suborbital is a little more than half the orbital length. 
The barbel is decidedly more than half as long as the orbit. The 
preopercular ridge is separated above from the orbit by a distance 
equal to the diameter of the pupil; the ridge is arched backward a 
little at the angle. There are seven branchiostegals and about eight 
rudimentary gill-rakers. 

The scales are rather small, being in eight or nine series from the 
origin of the second dorsal to but excluding the lateral line. The 
scales are reduced in size on the upper and under surfaces of the 
head; those in front of the anal fin are sometimes enlarged as though 
vertically fused. In the larger specimens the scales of the body bear 


six to eight parallel or slightly divergent rows of spinules. 
The first dorsal spine is sharp and robust; the second spine may 


be lower or a little higher than the length of the head; it is armed 
by 28 to 87 denticulations in four specimens, 39 to 46 mm. long to 
the anus, and by 16 in one specimen of 33 mm. The interdorsal space 
is very much longer than the orbit. 

For comparison with Z. decimalis we include the following 
measurements: 


Table of measurements in hundredths of length to anus. 


AllbatrossistawlOlece =a eae se aee oer 5439 5654 5607 5469 5467 
Totalllongth im mm 3 eases seen see esse oe a= 1227 233 223 207+ 144 
eneth to anus tm am shee ee see se ele ren 46 42 40 39 26 
beng timotheadines see ee saee see eee ee eee ee 81 83 80 79 85 
MenrthOnorbits 4.) cae senee see ee aaa ae tees 26 29 26 27 30 
Widthiofinterorbitalass2.- ses sence eee ee ee 20 22 20 23 22 
Widthofsnborbital: '- 25. so. ene oot eee aes ae 14 14 14 15 15 
Orbititoypreopercle.... 3522.22 --- ee ee se ae 31 33 30 32 33 
Wen eth OL SHOWtes sae ase = = eee ate eae 26 29 27.5 26 26 
Length ofupper Jaw <njc. c-cn =e cows as nsec 24 29 28.5 32 34 
Meno th oh Dar Delsey. cts nee sae = ee eee ee ee 19 (ea ese ee 16 20 
Wepthion bod yiere< season aeeee= se eer nee ee eee 90 84 80 80 81 
AgS'to analy. js eees ee seer eine ce emcees 9 ll 9 oat 10 
Height of second dorsal spine.....-.........--------- 91 75 76 70. nec eSencae 
Interdorsal space 322 sacs se == oc ee a- ae se eeeeicm rere 32 SY rane Bee ceecine 41 40 
eneth of pectorala gasses een eee She ae bocapeeee 45 | 46°} | caso cen Sees 
Length of outer ventral ray-.-.......-.-.:-<--+-..---- 33 43+ 54 iy ed Or 
Length of second ventrallray -- < -.- =---/eeie-- <2 - Se. =| ee de coos em noe [peer cts 33). [|e eezceee 


1 mn pseudocaudal developed. 
(pumiliceps, in reference to the shortened head.) 
69. LIONURUS DECIMALIS, new species. 
Type-specimen.—Cat. No. 82668, U.S.N.M.: 155 mm. long, 38.5 
mm. to anus; dredged with a single paratype of about the same 
size at Albatross station 5348 in Palawan Passage; 375 fathoms; 
56.4° F., bottom temperature. 
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Fin-rays—first dorsal II, 11 (both specimens) ; pectoral, 18 (22) ; 
ventral, 10 (both sides of both specimens). 

This species belongs to that peculiarly formed group typi- 
fied by ZL. pumiliceps, the last species. The depth of the body, 
greatest below the highly elevated origin of the first dorsal fin, is 
one orbital length longer than the head. In the type the ventral 
contour behind the anus is markedly concave, but is quite straight 
in the paratype; this variation is paralleled in pumiliceps. The 
head is short and blunt, vertical between the tip of the snout and 
the mouth. Length of snout in head, 3.6 (3.4); oblique length of 
orbit, 2.65 (2.7) ; least interorbital width in postorbital, 1.4 (1.3) ; least 
suborbital width less than half the orbital length; barbel much less 


Fic. 40.—LIONURUS DECIMALIS. TYPE. 


than half as long as the orbit. The small mouth stands at an angle 
of about 45° with the horizontal, paralleling the sharp suborbital 
ridge. The vertical preopercular ridge, separated above by the 
diameter of the pupil from the eye, is only slightly produced back- 
ward at its roundedangle. There are 7 rudimentary gill-rakers on the 
lower limb of the first arch; branchiostegals, 7. The gill-membranes 
are free forward to below the orbit. 

The anus lies a little in advance of the origin of the anal fin, 
which is almost directly below the origin of the first dorsal. The 
scaleless peritroct is as wide as the pupil. 

Eight rows of scales separate the lateral line series from the origin 
of the second dorsal fin. Each scale of the body is armed with five 
to seven parallel rows of spinulés. ‘The scales are reduced in size 
on the cheeks, the under surface of the head and in a strip extend- 
ing forward from the first dorsal fin and including the top of the 
head: those along the suborbital ridge are strengthened and angu- 
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lar; both the terminal and lateral rostral tubercles are studded with 
stronger. spinules. 

The interdorsal space is much shorter than. the orbit. The second 
dorsal spine is armed with 34 denticulations. 

The coloration in alcohol is mostly blackish-brown, but is much 
lighter on the upper half of the trunk and head and black over 
the coelom. The fins are all black, the ventral and anal black. The 
buceal and branchial cavities are blackish, becoming abruptly light 
around the inner margin of the upper jaw. The silvery peritoneum 
is punctate with black and thinly coated with purplish brown. 

L. decimalis is sharply distinguished from its close ally, L. pumi- 
liceps, in the number of ventral rays, 10 instead of 11 to 18, in the 
even blunter head, and in certain proportions quite strikingly shown 
by comparison of the tables of measurements we have prepared for 
each species. In decimalis the following measurements are de- 
cidedly shorter: the suborbital width, the distance between the 
orbit and the preopercular margin, the length of the snout and of the 
barbel, and the interdorsal space. 


Table of measurements in hundredths of length to anus. 


Para- 
Type. type. 
ATDOIT OSS SCA LLOM se oe Sere era a a aa ce ea a a ee 5348 5348 
Totallength in mm.......-...! a sd Os Se oe IR icine + meric non taps ae Soe Be 1155 1142 
Meng ths GOse0n ts eam) TOURS ei oie ae a aa Ne ee 38.5 | 40 
Taeng thot head (22 52 5. ems e eee = See sn ee ee 81 79 
1 Wesoh-ail 100) 400) 10) ee ee oeee © OSB SeRean seem ase Ee oacee sane secs hoo! Lace See aetie 27 25 
Wid throfimterorbo tells oases sea er are ee ee 23 24 
Widthol suborbyitale 2. sase saree es ee ae a ew ate 12 LSS 
Oxbit tO PLEOPCLCles see meas aed i See a eee ce a re | 27 
Tenet’ Of SNOUMb oa 5 foe asa sre ee = me wpe ae ee ee ne 21-5 22 
Genpth OfUppeL Ja Wee sa. 6 222 sae ose oa nS ma a ee Peeeeeie 24 =| 22 
Genetincof bar belic — ose ate = ra ma ee a nd 9 Tan 
Depthiot bodlyi-as-5. - saeco nes ees © 2 ae ee ete in eee 90 85 
Interdorsal’spaces.s asec cee ae le tee are a ee te ete eee tee 19s) 11 
Length of pectoral. <2 22-227 - 28 - eta a5 Se cc ee ois le aimee smn lepers tain ne re SA SS 
| 


1 Pseudocaudal developed. 
(decimalis, in reference to the number of ventral rays. ) 


70. LIONURUS PARVIPES (Smith and Radcliffe). 


Macrourus parvipes SmirH and RapctirFe, Proc, U. S. Nat. Mus., vol. 438 
1912: p. 124. pl 28) ne. 
Lionurus parvipes Gitpert and Hupss, Proc. U. S. Nat. Mus., vol. 51, 1916, 
pp. 202, 205. 
List of stations. 


{ 

: Bottom | Number 
Albatross : Depthin a - 

station, Locality. fa thoms.| tempere-| of speci 
‘ 9 he 

560822 Gulfiof Tomini, Celebes=esta- 22.9. nasser 1089 36.3 1 
HOURS 32.) Taeem GO: et Se Se ee ee ee eee See eee ee 1092 36.3 2 
elie ee Pitt Passage P= 53 oe ie ee os eee ian ad re eae 12628. ae 12 
iy) Ve oo a | Macassan Straits. J. 2225) 22 226- ste— ee bE 3 1181 38. 2 1 


1Qne of these specimens, Cat. No. 72941, U.S.N.M., is the type of Macrourus parvipes. 
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We have tabulated the measurements of this species while com- 
paring it with Lionurus cetonwropsis, its Japanese representative. 
(parvipes, in reference to the reduced ventrals.) 


v 


Genus MATAEOCEPHALUS Berg. 


This genus is not intermediate between Macrourus and Coelo- 
rhynchus as Radcliffe’ has suggested. It is really related to Lion- 
wrus in a Manner analagous to that by which Coelorhynchus is re- 
lated to Coryphaenoides (Macrourus). The similarity between the 
two genera, consisting in the production of the snout and in the 
correlated strengthening of the infraorbital ridge, is due to con- 
vergence rather than to common origin. 


71. MATAEOCEPHALUS ADUSTUS Smith and Radcliffe. 


Mataeocephalus adustus SMirH and RApcuLiFFE, Proc. U. S. Nat. Mus., vol. 
48, 1912, p. 126, pl. 28, fig. 3. 


List of stations. 


Albatross Depthin Bottom | Number 


«| Locality. tempera- | of speci- 
station. fathoms. ere Picnics 
25 8 
JO0Ss BGI hot Domint iColehesasise = = saccwnio 2s toe Se ode cee eae ae O8leleccctecs.e 1 
5606 |....- LO ae eye Se aioe sacle ee ato wots eles eects SS lal | ey ae 1 
HOs0s WOOUthION EALIONLO SLLAlLsas o- asc secice 22 fase ea ceaacasenssancees: SO9MPeeeceeee 2 
Ota MCT O Leb O85: COIEDES Sect. ates ne ace oes oak See ada cite 805 38.3 Type 


This species seems to be distinct from Mataeocephalus microstomus 
(Regan), the only one with which it might be confused. 


72. MATAEOCEPHALUS NIGRESCENS Smith and Radcliffe. 


Mataeocephalus nigrescens SMITH and RApcLIFFE, Proc. U. 8. Nat. Mus., 
vol. 43, 1912, p. 125, pl. 28, fig. 2. 


List of stations. 


. Bottom | Number 

Albatross . Depthin : 
A Locality. tempera- | of speci- 

station. fathoms. | “ture. mens. 
wa 

0219 | Between Marinduque and Luzon.-.-......--<5..--2..-----2=- 530 50. 8 3 
osy)l Rie Ala Wall SE ASSAL C. <\cteme wwe sania <elawie mas =e a See oie is ele Sion ie SISR- 375 56.4 | 1 
EDWG gd OLOUS ODA G, cr ieia im ecinn oA oie me PRIS SOc Seclehe majem ieee ioe amare 508 49.8 | 1 
Uy Bees COME s Benes a oe. nai vaae ee late means See Rigen ane ieee 340 50. 4 1 
5425 |....- Ot Et ee eaten aae das Seen eee seca oe eee 495 49.4 1 
5492 | Between Leyte and Mindanao. ..........-..2.--.0.2+2---0--2- 735 52.5 22 
DoLoulE VAcinicy. Of northern Maindanaovassoce-6 ease season ee sean see (Cyr see ee 1 
OSG LOU KO BAY st OLMCO Mas a isa cioera eine oes) Soeeeie a hsm aay erin 347 44 2 


1Proc. U. 8. Nat. Mus., vol. 43, 1912, p. 125. 
2 One of these is the type-specimen: Cat. No. 72942, U.S.N.M. 
3 “A pout 700.’” 
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According to the data available, A/. nigrescens appears to have a 
more northern distribution than WM. adustus. M. nigrescens is a 
close ally of the Hawaiian M. acipenserinus and of the Panamaic 
M. tenvicauda. 

Genus TRACHONURUS Giinther. 
73. TRACHONURUS VILLOSUS (Giinther). 
Trachonurus villosus GirBERT and Husss, Proce. U. 8S. Nat. Mus., vol. 51, 


1916, p. 205 (description of Japanese Jeee ul” with synonomy ).—WEBER, 
Fische der Siboga-Expedition, p. 165, pl. 5, fig. 2. 


List of stations. 


Depth | Bottom | Number 
air ons Locality. in tempera- | of speci- 
< fathoms. ture. mens. 
cere 
OL23h| Hast Coastiot Mindoro! =seeessceer soot eter sae ee eee eee 283) Slee oscee 4 
5124 |..... GOs ek sek ne eee eee te eae arg eee eee eee eee 281" |: 22ers ae 3 
9548 || -Palawani Passages Ste seat sy eae eC eee ok a eee eae 375 56. 4 2 
93/3) Vicinity of Marinduque Islandi2ss- sss. 0s... ose ee eee eee eeee 338 51.8 4 
5407e| Vicinity of Dupon Baym leytessss-css es seeaeee ese ees seeeoee 5 oeeeeocens 2 
5410 | Between Cebu and Leyte-............ eae os asoee sic asascsbes 380) |2aoeoee 1 
5423") -Jolo:Sea(Sulu: Sea) en shee cee cee oe eee ane ney eee 508 49.8 4 
DAZ esos 0 (ee ee eg ee eR Pap de Kees Ae Any el pa oe as 495 | 49.4 1 
5492 | Between Leyte and) Mindansocts#:uohe. Shoes caren. enim 735 52.3 5 
BIOS. 22S MOL Sas tetctas ae so eicic tie ca eee oe ee eee ee etree ey 678 53.3 6 
5512 | V ‘icinity ofmorthern:Mindanao es: 222226 cease eee ee once 445 52.8 3 
Solsuleaeee Vi ee ret etn s ts aE eee Bern ie eerste 505 52.8 1 
5528 | Between Siquijor and Bohol...... Se ep a era e een aes ose 439 53.3 1 
dds8))| Bebween Cebuland!Siquijons 4-52. 5-2 see aaee eee nee een 432 53.3 1 
00865 Vicinityionel biku) bays 6 Olneosesne. de eeee eee seen see sere 347 44 1 
DOB TA Soe is AO Sen She an eet ee be ae PERRO he Gern rene eee mee eS 415 42.3 2 
5646} Buton Senile. s.5.00e | n become een nae eae 456) '|jcne ences 2 
DO48 His o eee GO. J emeee eco we: aoe ee ee. ene fire ee 559 39. 2 1 


The range of depth and bottom temperature inhabited by this spe- 
cies is remarkably wide for a Macrouroid fish of tropical seas. 

We can detect no differences of importance among these specimens. 
nor between them and Japanese material. 


Genus CETONURUS Giinther. 
74. CETONURUS ROBUSTUS Gilbert and Hubbs. 


Cetonurus robustus GILBERT and Husss, Proc. U. S. Nat. Mus., vol. 51, 
ADLGE sp: ZO ple Ae hiss 2: 


List of stations. 


Depth | Bottom | Number 
abs one Locality. in tempera- | of speci- 
: fathoms. ture. mens. 
Sa 

5601) |\\Gulftiof Domini | 'Celebes: == scneqtscssns con aseee nee ee Senses OS'S cone eee 1 

5631.) South: of Pationte Strait: = 222 222s son soe cee oe eee SO0OUIS = seems 1 
563 2ico GO: i ee ee re ea, ee ee ee a ea S45. Sc2 aero 4 

d6o1. | ‘GulfiofiBont;:Celebes)e 2 2 oe echo pete eee ence eae ee 7 38.7 1 
5654 |..... Oe Nore Sot N Se eicis a ea Oe ee eae ee 525 41.2 1 

— ' 


Between these East Indian specimens and the type material from 
Japan no specific differences can be detected. 


COMPLETE LIST OF THE SPECIES OF MACROUROID FISHES OB- 
TAINED AT EACH STATION.’ 


Each of the stations occupied by the Albatross during the Philippine cruise, 
from which Macrouroid fishes were preserved, are listed below, together with 
the number of specimens of each species. The data is offered as being valuable 
in presenting the associational distribution of the various forms. 


Station 5110; 185 FarHoms; Borrom TEMPERATURE, 59° F. 


CoOclornhynchus thOMpSONMize a= ss eee ee a ae ee ee ee 
Hymenocephalus striatissimus torvus____—_— Bein es 2 bn nie ae al 


STATION 5111; 236 FaATHOMS. 


COCLOTRUNCRUSimMNUCTOVEDIS ste eae ee Le OE ae ee ee Type+34 
COCLORNUNCIUS COTM TOT ens 2 ek pe se ee ee ee Type 
COCLOTHUNCHUSMNACLOTNUN CLUS] == aa ee Sa eS ee 6 


Station 5112; 177 FatrHoms; 52.4° F. 


SIDE UOT IUYQUCIUUES UT US te eh aa a eg a all 
GIL CROCE DILGUILSH Stal OTAUS eee ern =e nee et ee il 


STATION 5113; 159 FaTHOMS. 


Hymenocephalus BLOT ULES ane ane MEE eas 2 ana) Se Pensa See NSC, ea il 
ViENtTUOSSO, MOT OCOTSGIUS 2 2 ee eee ee ee ges ae Ne Ek aa al 


STATION 5114; 340 FatTHoms. 


TM INCNOCEDINGLUS ATULS COTS meena Te ac eM ee See oy EN 1 
NETH hOSSGMN CRONE Seer el naar oy eae SN RP ae eee ee 1 


“ Srpation 5115 or 5116” ; 340 or 200 FAtTHoms; (7) on 50.2° F. 
IVE NOCEDILGUES VAS CONS Sere ee es Cee cere r) ese, i 
STATION 5117; 118 FatHoms. 
Hymenocephalus longiceps —__-_______ preleoeh: Uigiae + 20s a Se ts, te 3 
STaTion 5118; 159 FatTHoms. 


COCLOERUNCUS ti CILONUD SONU ame ss ee he ree ee Rete SO ee ee ee 
COCLOTIUUILCILUS = OF, US ma 3 = ae eee ee oe ee Re NE a CR es OE ee TT 
EA TLENOCEDILOLUES “LON GICED See = a wees ee ee eee ee 
EI LTIVLC VOCE DIL GUES e LO TUOUD CS ier ata ae eae eel Eee eye BOE enuresis oe 
PRU TVCTOCEDNAUUS SCOP DUSS <= Sak sue eae eS eee) sie PN 


ee ee 


STation 5119; 394 FarHoms; 43.7° F. 


PU NUCILOCED GLU SSI UGS COTS me are od ee ee eS ae 1 


1 The detailed data for each station are given in Bureau of Fisheries Document No. 741, 
1910. ' 
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566 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Sration 5121; 108 FatrHoms. 


COCOTNYNChUS AQUINCUNCIALUS ee ee ee 
TTY MEN GCEDNAUULSE ALONG CET See 


STATION 5122; 220 FatTHoms. 


GOdOMUS CEN CULEL US Se ee 
COCLOTRYNCIUSCSNIUEN aS ee ee A ee 
TEACHONUPUS: VALLO SUSE = Ss SA ey Bi! TN ER tee Dette ee 


STATION 5124; 281 FaTHOoMS. 


Corypnacnoides=semiscab C7 ae ete ee ee 
COClOTRYNCHUSASINUENA ER == oe ee Ns ee eee 
VeNtrifossa nigrodorsalise = ee ee ee sibel en Oy le Re 
ETO ChOWUr WS “VAULOSUS 22 Oe Ae ie ome ees 


StTaTron 5135; 161 FatHoms; 57.4° F. 


Coelorhynchus. argent ats ee a ee ee eee 
COClOThRYNCh USOT GUS ee ees) 2 Be oe ee ee ee 
VENLTUOSSE MIGEOULET GUNG es sea et ee 


STATION 5162; 230 FarHoms;: 52.9° F. 


Coclorhynchus Snotaigish sae See ee en ee ee ee 
STATION 5172; 318 FatHoms. 
COCLOTNYNCNUS OO CNE CLUS ss 2 ene 0s eee 
Coclorhynchus® SCERWGIC TU See ee Cee ee ee nee 
COclorhynchusrcominiia Drlisis ae le eee ee a ee ee 
Hymenocephalus s. aeger varying toward H. s. torvus___________ 
Ventre {OSs@ NiGTOCOTSOUS Hasse Ree, eae ee 
Venera fOSsOmtor OMar Gina tds = =. re ee 
STATION 5173; 186 FATHOMS. 
Hymenocephalus s. aeger varying toward H. s. torvus___________ 


Station 5197;* 174 Faruoms; 54.° F. 


Hamenccepnatus “lengicep sta ee ee 


Station 5198; 220 FatHoms; 53.9° F. 


Gadomus denticulatus = 2s eee ee ee ee 
Coclorliynchus “sini ht=. a rid sy ae ee 
Hymenocepnalus ss t0rvus 222 eee eee 
VEntrifOssanigrOdonsdlis Ce a a eee ee ee 
VENi rtf OSSQNtgn OMT Ginter 


1 See discussion of this station on p. 525. 
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PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 567 
Station 5201; 554 FarnHoms; 52.8° F. 


RU LOLTIURES MATTE LO TEDL CLUS accent ee And ed Oe a ee ete eae es SD al 
EROTUTIUS oo PTO TUNIS = = ee ed oe ES Bop ese A Se IT aes ee pel 


STATION 5202; 502 Farnoms. 


Lionurus prowimus__——-—_---—_ Bes Metadata ony Se te A ey re Type 


SravTion 5215; 604 FarnHoms; 50.5° F. 


Coryphaenoides semiscaber___-__-__---~-~ Se tebe we es Se Vek 


Station 5216; 215 Farnoms; 51.9° F. 
TIA TICE DR ILIUN | ONGRNC Gee ee _ 1 
Sration 5219; 530 FarHoms; 50.8° F. 


[XO IOTGANS. “SUG TED ia ae ee a ee eee 1 
WiGiACOCEDRAlUus. MIGNTeESGeNS. -—- ==. 2 = ee sg See lh Se a cd ae SN 3 


Sration 5221; 193 FatrHoms; 52.4° F. 


Caclorinnchus: Tradenfier===—— 22s) eS sleet os SS A ce i ee i 
ET LCHOCEDIULUUS AS 1 ONS see = ale eee ee ee ee eee ek 10+ 73 
ETUC TUG SSC TEUO TRO COTES CUS grr soe are a te te eee 6 


Station 5222; 195 FarHoms; 52.8° F. 


CROCE DIL ULUSHUONLOUDCS see tee = eee eee) Ss ee ee if 
TMNUCOCEDIALUS Sa LOTUS a= 2 een ee ee Nis Biss ES ye hee) 2 
VAEQTER TT OSSOMULONOW OT SUI Sree are ee oe ered ee oe ee staf! 


Station 5238; 380 FarHoms; 43.0° F. 
ELM MMENOCEDILGUGS OG TOGE ULL Se ree ee ee ee ee ee Type+1 


STATION 5247; 1385 FATHOMS. - 


COCIOTI TI ONUS OO US Se Se es SE TN ee Ee eee = See paces 2 
Station 5255; 100 FarHoms. 

COclorhyNGhusear gents. S= 1471 
Station 5259; 312 FarHoms; 49.3° F. 

EU MLEROCE DI MUSA S- LON DUS sen eee es a eee 4 

GLO DESIR {OCU OM ORTHO ee ee eee il 

WCNEME OSS ORONO CUS is a ae pe OES eS a il 
Sration 5260; 234 FarHoms; 51.4° F. 

Coelorhynchus, species? (young; poor condition) _______-__--_-_------- 

COCLOTRYNCHIES Td CU Cire ae a Se ae a as Se ee eee ll 

PETFIILCTEO GE ILE USES UO Tet UL Sam ee ae ee ye 5+ 240 

Ventrifossa nigrodorsalis or divergens (poor condition) ——_______________ 


2 
NMCNENETOS SUIULOT ORC T QUILL ae eee es Se es ee a eee 2 


568 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Sration 5261; 145 FarHomMs. 


Ventrifossa nigromarginata____—_~ jas alte Be of Ea NCE 5 a 


“STATION 5265; 135 FATHOMS. 


Coelorhynchus: velifer-2222 2) ee ee ee eee 
Coclorhynchus-Onguss=— = ee ee 
HANMenOGepRaUursmlOn OLCe) Sy ae ee 
VENETTOSSA TOT ONUOGO LUC LO ee 


STaTion 5268; 170 FaTHoMs. 


Coelorhynchus velifer.=] 2 2 Se eee ee eee 
TTY MENOCEDNGALUS RSs CONUS = ne 
Ventrifossa nigrodorsalis or divergens (poor condition) —_——_--___ 
WCNEGUOSS UU CU CT ee a a a ee 


Coclorhynchus. vet C= ee 
EVA OUCH OGCDP AUS Son O 112i Se eee eee ee eee 
Venti fossa, GUUCn CNS ae Sa = eee ee ee 


Sration 5274; 525 Faruoms; 41.8° F. 


BALhYGUGUS . SDONGUCCDS eee ee ee ee ee 
GadomusMintronig Gr ees a ee ee 


Station 5279; 117 FarHoms. 


COCLGTNYNCUSNOTY CTL UU See 
ELAJINENOCEDILALUS a Se COTO US ee 


Sration 5280; 193 FatHoms; 49.6° F. 


Coclorhynchus “mn Gerolepis = ee ee 
HH URVEROCEDLAVULS) SPCCiCS (== 
Hymenocephalus s. torvus___--------- eof) ate IEE po ps aS pees 2 YE ct 


Sration 5281; 201 FarHoms; 50.4° F. 


Coclorhynchus: mactolep se 
Ventrifossa nigrodorsalis or divergens________-_______________- 


STaTIon 5282; 248 FarHoms; 47.4° F. 


- Coelorhynchus, species? (young; poor condition) —_____________ 
TIGMeEnOCEDRALUS: 8) LORDUSS = a2 en ee ee eee 
FHymenocephalus nascens__------- eee Oe a ee nee 
Malacocephalws: Wuzonensis = 2 oe ee eee 
Ventrijossa: divergens = Se ee 
FAonurus, “species? (youn) Sa eee 


Srarion 52883; 280 FarHoms; 46.8° F. 


fHymenocephalus 8. tOnvuss_ ot ee 


oh oee 1-573 


13 


Oo 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 9569 
Srarton 5284; 422 FarHoms; 42.3° F. 

MRC TUC TE OSSORGURET OCTUS ets ae Pe Es Se ae ee il 
Station 5287; 379 FarHoms; 43.4° F. 

COGLOFNINCHUS. Species” (Very, POOL Condition === 2 ee 4 


STATION 5289; 172 FaTHOoMs. 


COClIOER TR CHUSE VEU TCR aS ee ees Boe he DO EES 52 
TVETOGCE ILLUS aS mL ONES aetna ree ee ees oe ee ee SL 2 1 
CT EETOSS Oi LUGGlOns LLSmOl NCU Ch UCIus ae eee Se 5 
NEILL OS SOMAUUCISO Cluster SE ee ee = iene SL aE SIS SPAT 16 


2 STATION 5290; *214 FATHOMS. 


OOCLOTIAIECILIULSH ATUL CLLLCEL ILS) Ne eee ee ees See een 1 
RT NUCUOCE DP ILCES LO TUG UG CINS ee ea een eae nee t= ees eta Lge Se ena, 1 
CTU ID hOSS (AGU C TAO CLUS coe eee ee cere cs AE ee Sie ee ee ee 1 
STATION 5291; 173 FATHOMS; 51.5° F. 
COCLOTNURCRUSZOTOCNICUUS ss 2 a a, Was) Ons Shee Seer Sr ee a 
OCT OGIUUTUGTEWS te. UC LU] CYarncr sr el ee «mean | eget Ee nee Tes Sues Set 13 
Coclorhynchws Argus 22 2s Leer = ba ti SS RU SG ee 8 
LOM OCE DIL OMUS LON GUGED Siem rete ce won ene le ee ee ee all 
HLVCHOCEDNOUISES: -CORUUS =a ese ee ae ee ee es ER nee 1 
NGLCCOCE DILL UCONECTISUS seme see eee ee = SN ee Pe il 
STATION 5292; 162 FaTHOMS; 52.4° F. 
COLOR IEUTECTEDE SE BC Vii Tages tent ae a NE = ol i 2 NV aa af 
Hymenocephalus gracilis bc! sie Ra oa es Ss gn eS Bee See LVDe 
A TUENOCEDLOUUS LOROLCEDS eee aie ee he ee ee al 
STATION 5293; 180 FatTHoMsS; 57.4° F. 

CO GECLOTILUIUCI ALS CULT C1 = aa are een nin ee ce Fe LO ee a 21 
Ventrifossa divergens __-_-_----.--- 6S ie eee Sa eee g ane Ls St lo SER 33 
Station 5294; 244 FarHoms; 48.4° F. 

COClOUNYUNGCIUS UCC irHec ee 2 eae a ee CE he ee ee Type+1 
LC MOCEURALUILSM Scr CO TLULES ee a ee Ese SEE ee EE I ee 3 
NZCIERUOSSORGUUCT OCTUS = ae 2 at = al ae ee a es ee ee Se 3 
STATION 5296; *210 FATHOMS. 

Coelorhynchus velifer ___________ whi a eA Bae eu tt 2 
NCTE LROSSORLUL CTO CIC aca a oe BEE ee 8 a oe ee 3 
STATION 5297; *198 FATHOMS. 

COCLOTMUMEN USCUCLL | Chao ee oe er es te Ail EN Sleek ee ee Se fa 3 

) 


WACOM OSSUnGU CTU CT Sia 2 = Ame eee hee ee Ree eee ee 2 


570 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


STATION 5298; *140 FATHOMS. 


Caclorlynchus ‘ar gus.22 8 ee a ae ee eee 2 
Sration 5301; 208 FarHoms; 50.8° F, 
Coelorhynchus, species? (youns > poor - condition) =22—— = eee 1 
Hymenocephatus longicens =a = ee ee a le at 
LLY MENOCEDRAUUS TS. SETACLESSUITUILS = 5 eee pee a 8 
Sration 5310; 100 FaTHoms; 65.5° F. 

HH yMenocephnauis NisCens: = =. = 2 ee ee eee 1 
Ventrijossa, divergens: 222 = a Na ee ee ee if! 
STATION 5317; 230 FarHomMs; 50.6° F. 

Coelorhynchus Cingulatus 22822 ee a ee ee Type 
Hamenocephalus: longicep sa aes ee 1 
HH YMENOCEDNGUIS=S: SITICIASSUNUS = ee a ee ee 5 
Ventrifossa nigrodorsauss.. so) eis ee eee ee eee 1 
STATION 5325; 224 FatTHomMs; 53.2° F. 

Coryphiencides microps) 22 eS ee 4 
Coelorhynchus cingulatus te | SO Pe A ee a 
Coelorhynchus-webvert. <8 8 ee es ee eee Type 
Hymenocephalus s. striatissimus X H. 8. tORUGS— = a ia 2 ear 15 
Veéentrifoss@ d1ver gens 2220 ee ee eee ee 
STATION 5326; 230 FaTHoMs; 55.4° F. 

Coelorhynchus. dorsalis 2 2 Ss ee ee ee eee = 1 
Hymenocephalus ss. stmatissimius XH. 8. lonuis. See 3 
STATION 5328; 150 FaTHOMS; 53.9° F. 

HEGYMENOCEDNGUULS, SL SLtTACLESSTINALS Xe (Se LOTUS en 1 
Sration 5329; 212 FarHoms; 51.4° F. 

Coelorhiynchius dorsalis 282342 3 eS ee eee Type 
Hymenocephalus (s. stmatissuus HS. bOLuusea ees eee 4 
VeOntrtfossandavt Cnrgens 2s Ls i ee See eee if. 
STATION 5331; 178 FarHoms; 54.7° F. 

Hymenocephalus s. siriatissimus XH. 8) torvus.—2 22) ee eee il 
STATION 5348; 375 FatrHoms; 56.4 F. 

Coetorhynchus commutabins= = ee Eee Type 
Ventrifossa mgrodorsaliss 20 see) tes ee eee ee 1 
EAONATUS® COCVIUGTASS 22a I a eae ae Cs a Type+1 
Mataeocephalus nigrescens! 222 ae ae ie 2 a ee eee al, 


TLACHONULUS CULT O SUG 2a aT a a 2s 


7 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 571 


STaTiIon 5363; *180 FATHOMS. 


POCTORDIDCRUSIEUICOTUDS O lite sete n tee nites Scie Te eee ee ee eee Type 
TYIMeENnICEpRAus 8: LOTUUS—— == 2 ahr ast piatieh doer vel 57 ath 12 
LIU OSS(LALITLONO MOIS (Ui lGneie see eee, ENS se ee ee ee 8 


STATION 5365; *214 FAaTHOMS. 


COELORNUEILUSiIILG CLOUGD US B= aera ee eee et a ee 20 
OTE TLOGE DILOUUSES aU OTD US mean a atte em eee ee ee se LS es (arm 
ECHL UG SSIN VO GOWOTS Li Siee ee eatery tee Oe oe ee 5 
WEN ii OSSUsUOlOLOTS LUUS OL VUCEOCIVSS == ss ee eee 2 


Station 5366; *240 FatrHoms. 
BOCLOMIUILC LCS a TILOUGCILUQG 108 ae eee ae as pe he ees Se 1 


STATION 5367; *180 FATHOMS. 


OMAN ME BME. GOWGAD LDN LE ae Se Se eee Type 
TIMINENOCEDLGLUS, Species 2?) (poor CONMGTtION)) = ee ea a lee 


STATION 5368; 181 FaTHoMS. 


Hymenocephalus s. torvus______---_—_ eae: PSOE Ee hoe ECL a ae 1 


Sration 5371; *83 FatTHomMs.* 


HURVCNOCEDR GUS eS= 1 OLUUS= == = Sea Se eek ses Se pO Te alee = 1 


STATION 58372; *150 FarHoms. 
EPAINCNOCEDLOULUS =LONOGUD CS ee ee ee it SRE SS ee ee een 1 


Sratrion 5373; 338 FatrHoms; 51.8° F. 


ERICH OCCDILAUILS 10S CCIUS ee ee ee et eS a ee ee 2 
CIOL ULLLO SU Sia ae ee ee ES ee ee oe ee 4 


SratTion 5374; *190 FarHoMs. 


COGLOGIINCLUSY TOC Cl 2 eee ee ee ee eee 2 
SEM TILE LOGE 0 LO LIES ALOU GUD CS eae a eee ee bs eee ene eee eee ee 5 
LEE OUMESO QED CORTES SRR UO SOL RS DN ics LR SEO te ee eee ee 5; 
WET UhOSS aN LOT OQOTSULIS = eat Se = Se es ee ee ee 11 


SratTion 5375; 107 FarHoms. 
PA THENUCCHNAULS ALON OLGED So aun ie eae eet eee eee LN a rae 1 
STATION 5376; *90 FATHOMS. 


HN NEnoGepalius: species, (DOOr Condition) = === = = eS 1 


1 Depth probably erroneously estimated 


572 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 
Station 5387; 209 FatHoms; 52.4° F. 


Coelorhanchugnarqus 22. +. 2 ee ee a eee Ak 
Hymenocephalus longipes —_-__ aes a Dal se EE ey Ae a TEN pc Pil i. 1 


Sration 5388; 266 FarHoms; 51.4° F. 


Ventrifossaynignodorsalis = ee ee ee eee 6 
Ventrifoss@gromargimnate. 2 eee eee tf 


STATION 5892; 1385 FATHOMS. 
Coelorhynchus quncuneidius Se ee eee Type +6 


STATION 5396; 137 FATHOMS. 


Coclorhynchus QuancunGiatuse = = ee ee ee eee 1 
STATION 5397; 1384 FAaTHOMS. P 
CoclorhynchusvQuancunciaiis, 22 2 ee ee eee 2 
7 


StatTion 5403; 182 FarHoms; 55.7° F. 


Hymenocephalus longipes -2222 225-2 = Se eee 7 


Srarion 5404; 190 FatHomMs; 55.4° FB. 


Vientrijossa: ignodorsalis 22 2 eee ee eee 1 
STATION 5406; 298 FaTHoms. 

Gadomus denticulatus 2-5 = 52205320 Se ee ee at 
Ventiifossa Nor OCT salis\..- 32s s!o 2 Se ee 2 
Station 5407; 350 FaTHOMs. 

Trachonurus’ vtllosus. 2.8 2s ee ee eee 2 
STATION 5409; 189 FATHOMS. 

Hymenocephalus s. torvus = ie ae eee a 8 ae SO eee 6 
Ventrifossa’ nigrodonsalis2 =. Se eS ee ee eee 12 
STATION 5410; 385 FATHOMS. 

Gadomus. denticulatus- == =- 2282S See ne eee 1 
TYOChOWUTUs VillOSUS SS. 2a oe eee I 
STATION 5411; 145 FatTuHoms. 
Hymenocepnalus:ilongiceps 2-22 6 = ee ee eee ig 

SratTion 5412; 162 FatrHoms; 54.8° If. 
Coelorhynchus quincunciatus Ss A nets oh 8 ES Se iP 
Hymenocephalus: longicéps 2 eee eee ee é 
1 


iymenocephaluus. longipes- = = ee ee ee eee 
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SratTion 5417; 165 Faruoms; 54.4° F. 


COCLOTRUIRGTUS EC CULULO SETUS a See SR Dale A Ee 8 al 
FLOHLEIUOCE DIVES MALOT OUD CS aca ned ik LS ae ee ee ee al! 


Station 5418; 159 Faruoms; 54.4° F. 


COGOGLUNCHUS MACUL OS TRS = ane See as a Oe Se Type 
TLC TLOCETNIGLUESELON GU CS ate mtn ie Oe oe ee tee eS Py 
ENUTIVENOCEDILOLUSHS ALO IIS a 02 eee ee eee ee ee Se ae al 
WOH OSE. OG ROUVL AG ONC MO eS ee ee eee 1 


Sration 5419; 175 Faruoms; 54.5° F. 
Hymenocephalus s. PO ti tk ae oe a, an I oad LG = RR A OEP A oS oe iff 
Sration 5421; 1387 Faruoms; 58.4° F. 


GORLORILILCIUUS OUT US ese oe wee ee aT oe ON er 1 
LEO WE NDGA DN OQUOS SUCH Gea Se a ee eee Type 


Sration 5423; 508 FaruHoms; 49.8° F. 


SLUNG CUS ASILLCO GALS = =e mn NR ree ee ee ee Type + 4 
GACOMUSIN CONUS oe Poet eee a a eee Scie as he ES Aeon Safe 1 
HUNCH VOCED ILOLIUS ZTUUGTOS CCTUS wrt ae tan eset ne Sete ee ee et Bag ie eee ele al 
LPT GILO TALIS UL UL OSI Se cee ameter TS ROE nce | ON ee a 1 Pe 2 


Station 5424; 340 FarHoms; 50.4° F. 


ERE UCU Sime S UL LC CLC ILS eee ta ne et Se ee ee 2 
Coclornhynenuscsmithy = — == = ee ee ee Se 2 SPST ree ae eee 2 
Ventrifossa macronemus ——_-——------___ eee te re ped er ee A Type 
DICECCOCEDRGLUSEIG TES CONS es ee ee eae ie ee ee ee eee 1 


SraTIon 5425; 495 FarHoms; 49.4° F. 


MOLOCOCED GLUES HNO ESCONS sa eee eae ee Se 1 
ECHORUTUS: DULOSUR: 2a ae een ee Sa EE Se a Se iL 


Station 5428: 1105 Faruoms; 49.7° F. 


CORUDNGCNOUACSs DATACOLUS ea See eee ae ee ee eee ee Type 
COMIDEAENOLMES “CONUUTUS, = = Sea ae BS ee ee ee ee ta Type 


Sration 5439; 900 Fatrmoms; 36.7° F. 
ER ONAILES DILINAUL COD St 2 panne ee as ee ee eS 1 


Sration 5440; 172 Faruoms; 53.2° F. 


AR MLCNOCEDILEUUS SLOUULCE DSi ee ee ee a eee ee eee ee 1 
HU MENOCEDLOLUSTS: SULLAUISSTIMULS yO Llee S al OmGt) Se ae eee eee ee EE 1 
MITLAUCOCEDAGUESMUUEOTCISIS= =. Daa == seer ee Were e ee. a eS ae Type 


Station 5441; 186 FatTHoms; 52.2° F. 


igh urns LONGUCED 8 ae aU eet eae eee ee ee 1 


574 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Station 5444; 308 FatHoms; 45.3° F. 


Coelorhynchus  commutabilis. = =e eee il 
Ventrifossa. nigrodorsalis_ 2. Se ee ee eee ru 
Ventrifossa@: divergens 3 2-s— 2 ee ee ee ee ee eee 2 
Sration 5445; 383 FarHoms; 443° F. 
Gadomus denticulatys22= ee ee eee eee = 1 
Coelorhynchus: commutnbilis=— = ee eee au 
Coelorhynchits. panies. =e 32 Se ee eee 3 
Hymenocephassnascens === ee 2 Ee ean 1 
Ventrtfossa: THisSQhid:= 2 2h ee Se en ee ee eee 1 
Ventrifossa nigrodorsaus_ = S— ee ee eee eee ye 
Station 5450; 408 FarHoms; 42.3° F. 
Macrouroides.injlaticeps= = > ee eS ee eee Type 
STATION 5453; *146 FATHOMS. é 
Hymenocephatus (longicens. = = 5" st ee Se eee 8 
STATION 5454; *153 FATHOMS. 

Coeclorhynchus QUINCUNCIOLUS =.=] = Se ee if 
Hymenccephatus long ceps = ee eee Mi 
STATION 5459; *201 FATHOMS. 

Hymenocepnatus longicep 3 eee eee Type+2 
STATION 5460; 565 FATHOMS. 

Bathygadus -spongicens. = ee ee eee 2 
Bathygadus furvescens: 2 eee 1 
Gadomus introniger 2.2 So ee ee ee es eee 1 
Coryphacnoides hyostomus see ee ee eee eee i: 
Coelorhynchus platorhinchuss= = 2 eee 1 

STATION 5463; *800 FATHOMS. y 

Tionwrus : spinosus = - = = a Se ee eee eee 1 
STATION 5467; *480 FATHOMS. 

Bathygadus spongiceps. =] a ne ee al 

Gadomius nulttifiligs ss 02> ee ae ee ee ee al 

Coryphaenoides,nyostOmus = 2s ee ee ee ee eee 2 

Eionurus pumiliceps 2. ©. ke A a ee ee ee ee 2 
STaTIon 5469; 500 FATHOMS. 

ae if 


FAONUTUS  DUMIULCEDS 2 i) Be Ne ee ee ee ee ee 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 575 


Station 5470; *560 FatTHoms. 


Rta aDRRILE TION COCGIECT ONS = 8 Fa So en 28 eR ee eS gh he Type 
COMM NILCTIONLE Ste OS CONILG tae ere a eg ee Type 
TEE ONAUTILSES DUIVOS UG te ee ese ae ene ee Riel. AE ea ee be Ae ra 8 3 


Station 5476; 270 Fatruoms; 48.3° F. 


Hymenocephatus longicens— PE ea ee aL 

Hymenocephalus s. striatissimus_________ ch Detar wage se a Ile haley ht ie I Lael 19 

Malacocephalus luzonensis ___________ peuees SEERA tanita aid ne ae 1 
Sration 5492; 735 FATHOMS; 52.3° F. 

Mataeocephalus nigrescens__________ PRUE STS a eh ie ns Type+1 
UH ILEILOM ALTIUS EUOLLOS1LG te nee ease en eta Se ee OS 5 
Station 5494; 678 FarHoms; 53.3° F. 

Trachonurus villosuse 2 = 2 eae Seo Sta aN 2 6 
Sration 5495; 976 FaTHoms; 52.8° F. 

LEE OTRAS ff PODS OAS EA Re RIOT SS ee ae ee es 1 
Sratron 5501; 214 FarHoms: 543° 
IOIHVEIVOCEDILOUUS MS VON IES maemo cl iy 2 ee eee). | £ 
VW PODS OS: TOUR OURO TAN Ug ees = eg ee Res os a eee 5 
Ventrifossa nigromarginata.- 22-224) Seer aes Se De ee er ee 3 
STATION 5502; **214 FATHOMS. 

COCLORITUCIEUSUO UCL CU a mtee errs = ores ererier fei Shea ew EEE ee 2; 
LANE OCEDIGLUSMLON OTD CS a ares See Te eos 1 
TLAUNUCENOCEDNOUILSE Sa VONUUS a= = ae eee eS os ee 24 
VEHICLE LOSS CAML ECMO COUSCOUS emai a uun sees ene Te Le Lele ee eee Type + 13 
WMeitrt[OSS@ NVOTONLOROINGLO. == 2 reenter | ANREP Syn? Se ae al 
Station 5503; 226 FarHoms; 53.8° F. 

OUCH AUCTUILS: STIVULIUipemem mitie set sete Se eg Oe ee oan ae 1 
CGONT I TUCTLULS! SPL OLE I DT [ee ree aes re ae a eg Type 
UIMENGECCDNALUS' Sa LOT Re meetee o Leaeewet yi Ne eee ee ee 8 
Ventrifossa nigrodorsalis________ SN ee RB Ie SRE ee 8 
Station 5504; 200 FatHoms; 54.3° F. 

EUR CNOGEDIVAUUS Sipe IgE S tee eee SS Ee ee ee 1 
NCH UTUROSSOLNULOT OCU OTS ONS meena Sa. ee ea SS 6 
STATION 5505; *220 FaTHOoOMS. 

Godonnts Cent Gilaitisiee = <2 ee Jo ERS A Sa Type+1 
SRCOCLOT AY NCIS) SINDEN Vera SS Se Re = ee en al 
CO CLOT LANCIA SMELL | Chse o S eS eee EET EN 1 
TERUG CTLOCE DIMULIUSEAS Sart ON US a ca nrc en ee 2 Bs ee 8 
WENTZ OS SCO GOLONSILULS === cuenta cee wee Le ee eee) St SB 5 
TUL EU OSS (Ue aDUC TONTECLT CO UVUU L tase ere ae 8 es at 


119404—20—_14 


576 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 
Sration 5506; 262 FaTrHomMs; 53.3° F. 
FLY ICN OCCDICAUUS =, SCOTT Sr a ae ee amet eR 9 


Sration 5508; 270 FatHoms; 53.3° F. 


Hay menocepRavis:- S2bOTG Usa ee a A ee eee oe Type + 6 
Ventrifossa “nigrodorsalis=*_ 22) 2 ee 6 
Ventrifossa. nigromarnginata 2 ee EE eee 1 


Sratrion 5510; 423 FarHoms; 53.0°. F. 


Bathyqadus suleatus.. =- - 2-2 oe es ee ee eee 2 
Hymenocephalus nascens22 222252 = ee eee 1 


Sration 5511; 410 FatHoms; 53° F. 
Coryphaenoides dubtus__- uo Se oe ee ee Se eS eee Type 
Station 5512; 445 anaue 52.8° F. 
Trachonuris—willosus_.. 2 2 8 Xe eeee 3 


Srarion 5518; 505 FarHoms; 52.8° F. 
TP EChONUPUS -UILLOSUS oe ee ee eee ee 1 


Station 5515; no SouNDING, DEPTH ABOUT 700 FATHOMS. 


Bathyoadus furvesceisio a ee eee ee a 
Gadomus: magnifilis _2222 3s ee eee Type 
Matweoceplhalus. nigrescens ==3=" 2 eee 1 


StTaTIon 5516; DeprH 175; 54.3° F. 


Coelorhynchus ardentalasten a sae eae Ss ee 3 
Coelorhynchus acutirostries=.-=.. 22246 <2) - Bi eee ee ee ihe 
Ventrifossa Mgromargingia _ 2 Se Se eee “6 
Ventrifossa. Wuictiérs == 2 3 2s ee ee eee ee eee Type+3 


STation 5517; 169 FatHoms; 54.3° F. 


Coelorhiynchus argentahis 2 =o ee eee 1 

Coelorhynchus: acutirostris-2 2 2) ee eee 1 

Ventrifossa nigromarginatt._ === eee cae tale 1 

Ventrifossas WUctien = il 
Station 5518; 200 FarHoms; 54° F. 

Coelorhynchus™ angentatusi 22: ae ee ee il 

(2): COelonhyNnChissthompsont <2. ee er eee 2 

VENETt{OSS@_ NIGTOMOLGINGte =~ =e ee eee 2 
Sration 5519; 182 FatHoms; 54.3° FP. 

Mentrifossa nigromarnginata ee ee 3 


Ventrifossa lucifer 2228s. sn eS ee eee 8 


PHILIPPINE MACROUROID FISHES—-GILBERT AND HUBBS. 


STATION 5523 ; NO SOUNDING. 


GGElGRIIN CUS UCU OIy as eee ee ea) oe Ee a OA ek 
Ventrifossa. nigrodorsalis —-___- -____ ney Wes DNME RCo re 1 SME er Seb Bane toe ees 
CTE OSSO ATO LOIN GGOLIUG LO nt a eR ee eee 


SraTion 5526; 805 FarHoms; 52.3° F. 


Bathygadus furvescens______ = eee iy Bae es oe a 


STATION 5527; 392 FaTrHomMs; 53.3 F. 


LETRA QD IV TUT IS = OLE G EO Ee ee ie ES ee ee ee ee 
ZCIVE TU OSS UGG TOM OT OUTUCU Ci ae en ee ee ee ee 
ST OTUUTUSY DIO GUNTUUS c= ee ae ae by eee ee 2 OU es Fs 


Sratrion 5528; 439 FarHoms; 53.3° F. 


ES CLEILUG CONUS SUL COL 1S ee oe tae eae ee DES LS ee 


WIE TD OSS ORI CTO TUE TIN UL Sener a eee we oa ee aN See aL ee a) Sak 
ETL CTUO YUU Sin ULL SOUS eee oe asec mec aa h Se igs  S Ly  Nie e 


Sration 5529; 441 FarHoms; 53° F. 


CEU COU Sia! SULCUS Se Na ee ee SO ae ee een ee 


Station 5583; 432 FatHoms; 53.3° F. 


TEC CLOIMUT ISU 1LLO SUS Scns OP eed rer eee Ne SE ee ee a ee 


Station 5534; 333 FaATHOMS; 53.3° F. 


COR PRACIOULESIE S CISCO Caer teks eee are ee 


Station 5535; 310 FatHoms; 53.3° F. 


COCLOTNUNCHUSEISTIUUI a= er 9 ee rea BRE ee, BS eee fetes ath ee 
COCOEN YN CHWUSAR OCC] Crea = ate ee Rey ne a eee A 
IOC TLOCE DILL Sea Sher U ON U UES ee eee ee are SR Sk Ee eres Le 
WENT OSS. NUGTOCONS GLUES, ~9 =~ set a ened ey eS a Lee eS SO 


Sration 5536; 279 FarHoms; 53.5° F. 


GET ONTATOCTOUR SIA ee ee 
COCLOCHUNCHUSU AC CVU fei ee Se eS Ee ee Se oe ee Ce 
HAFINENOCEDILGAUILS US oe LOTUS ne eS ee Se 
NENEGUOSS OM TULO ROU ONS CLUS mate meta teen mee eae tia. er NAS Meee Deiat 


STATION 5537; 254 FatHoms; 53.5° F. 


COLONY NCIUSET UC CU CEs ae wrens ee eR ee 8 NS 
ERUNVCILOCE DUG TUS Sb ONZ LS ee es io sce ee SS ee 


STATION 5538; 256 FarHoms; 53.3° F. 


COT OGRA CTS a STUUE A ere ee ee, eg EE ES ns aie a 
WEIR OSSO =I OT OC OT SOLIS aoe a se ee Se Re ee ee 
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578 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 


Station 5542; 200 FatHoms; 54.3° F. 


Hymenocephatus.longipest- 2 2. A ek ee eae Br 
Hy Mmenocepnalus: S$: Ons = =e ee ee ae ee ee 3 
Ventrifossa- nigrodorsaliss 2 2 eee ee Ae ee i 
Station 5545; 114 FarHoms. 
Coelorhynchis Or Gees a a ee 3 
STaTIon 5549; 263 FatHoms; 52.3° F. 

Coelorhiynenus: Gr QUSse =. 52 ee et Ae ee ee ee 4 
Hymenocephalus s. aeger, varying toward H. s. torvus_._-__§__ 1 
Sratron 5550; 258 Patruoms: 52.3° F. 

’ 

Coelorhynchus: -argentatis eae ee eee ee 1 
Hymenocephalus s. aeger, varying toward H. s.-torvus____-_________—_-_ i 
STATION 5551; 193 FaTHomMs; 53.3° F. 

Hymenocephalus s. aeger, varying toward H. s. torvus_______________ ee 2 
VentrafOssa NAGnOMaT Unt. = ee eee 1 
STATION 5563; 224 FarHoms; 52.3° F. 

’ ’ 

Hymenocephalus s. aeger, varying toward H. s. torvus__________________ % 
Sration 5564; 236 Faruoms; 52.8° F. 

Hymenocephalus s. aeger, varying toward H. s. torvus__-_-_____________ 54 
Station 5565; 243 FatHoms; 52.3° F. 

Coelorhynchus- Sesradie se ee ee See 6 

Hymenocepnalus -longicep s— eee 1 

Hymenocephalus s. aeger, varying toward H. s. torvus__________________ 2 

Ventrifossa mgoromarginata —__—____ = _ Se See taal OS ie Mepis ais 1 
STATION 5566; 244 FarHoms; 52.5° F. 

Coelorhynchus <orgentatiss ee eee 1 

Hymenocephatlus longiteps2-— ee ee eee 1 

Hymenocephalus s. aeger, varying toward H. s. torvus____-__---------__ 
Sration 5569; 303 FaTHoMs; 52.3° F. 

Ventrifossa nigromargunelg 2a sae ee il 

STATION 5574; 340 FATHOMS. 

Coelorhynchus” macrorhynchist 2. a ee eee ib 
STaTiIon 5575; 315 FatHoms; 52.3° F. 

Coelorhynchus -trioceliatus= == ee ee eee Type 

Coelorhynchus macrorhynchus 2. ee eee 1 


Ventrifossa: nigromarginata 222 = ee ee eee 1 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 579 


Station 5576; 277 FaTHoMS; 53.3° F. 


MHymenocephalus s. aeger, varying toward H. s. torvus____- af) 
ETA TRO SS CETEL OIG TILL ROUTE OULU (aca ie ace pee Ne ame ee alt 
Station 5580; 162 FatHoms; 55.8° F. 

Hymenocephalus longiceps_____-_--_-___ Bia Ca en pai Cee Solan 5 
MACIULT TOSS UU RONUCI OUNCE men ee ake ee ee ee 1 
STATION 5582; 890 FatHoms; 88.3° F. 

BAinyOadus “Spongiceps= — ss San ase see an eee _ Type 
OG HO ITULES RE TIULLUL CULES Meee ie oe Seamer Se SAE ee eee |S eet es at 
STATION 5585; 476 FatrHoms; 41.1° F. 

OG CLO TIULUS ANE IAIO TUG Cl, a ene ee eats rer ee A et ed ea a aie. Te al 
OGCLOFVUNGHAULS = DLCORTUUTCIUS a ee ee oe ee ee Type 
STaTION 5586; 347 FatHoms; 44.0° F. 

GLO OUUUSIAUIUOTO IL GC [ates al aa Ree Se a ISS SIR eee ey eS ee as 1 
COCLOGIAICILUSHILCOIVUNL OLE DIS s= seat = malae ak io ebtee Ob aes em ache Leet UW 2 
HMI CNOCCDILALUSMILOSC CLUS ses sears ie ee I ee eee fe EOE ie 
CTULIU OSS UptitL ORO LOGS UU See eee Se ee ee i Es 3 
ESOT USENET LIU US a ee ec ed Be eee eS Type 
AEE ACOCEDILCUUSE NLU ES CEILS = emer ime = Se ST eee es ee. ee 2 
RO CHOMIELUSEUULOSILS 2a eee eee ee ee eee ESSE aE, yee 1 
Srarton 5587; 415 ParuHoms; 42.3° F. 

Bathygadus flamentosusze— =. pete eee = Soe Type+1 
CAO GTHLUSHC COUEUG LUE Seen i aie te eee eee A eS Bed 1 
COonypnaenordeseRVOStOnis. Ses es ee ie pepe ena aft 
COOCLOT MUTT Sp UCOIUE TE OLE IIT S per ps a ee a ee Type 

COCLOTRYUNCRUS. INCCLOTRYNCRUS 2 ee eee Be eo 
ELUTVENOCEDIVGLUS HI SC C18 rate ee re ee ae ee ee ee aes Type 
TELOMUEUS A DUMLUUCED Sts = eee ee nh eS oe Jee ee as 3 Os eee ee 2 
Ventrifossa nigrodorsdalis______------~-- Pesce ope Re 8 ae oe eS 2 
AL CIOTVUL TELS COLLLO SUS re ea ra ee a RE A Ee Me I, 2 
Station 5589; 260 FarHoms; 45.7° F. 
Gadomus ORR KODA IGD TS sae are 2 IE A ee ee ee ee Se ee Eee 1 
GOB AVT AG CDIES COTO OORTN DAES = a ee ee 5 
PEL ASTIVENO COD MALU Sixt Sak UC CMa a a ee en ap et me pe 26 
IAIMCNOCEDINALUS “NASCCNSiz2 = eS ee ee eee eet 28 
CRUTU OSS Oe NLGNO CONS US me ee eee Be EE = eee 3a Eee 4 
EEO TEALIELUSTA CU OL CS oa ee mes epee Oe ge 3S ee SE eee ae Type+4 
Station 5590; 310 FarHoms; 44.3° F. 
COCLOTRYNCTAUSE STUUET ye Sen eee eg Ee 2 EE a es at on es sees 1 
COLLORNYNCHUS COMMU CULS =a ee ee ee ee es ee 3 
TILER OCEDIOUUSES LEG Clam oe ee terpenes ee 1 
CILENETOSS CNet OT OMONS CUS ere ne oa en See ee ee a ae 3 
AVIGIEUIE OSS OU CI) CTS mae teas re ete aes nL ee gees al 


580 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 
Srarion 5592; 305 FatHoms; 48.3° F. 


VensrufossawigrOdOr SiS se eos Se eg ee 2 
VentttfoOssa: Qdvergensa=-=) 2. ee ee ee Type 


Station 5601; 765 FarHoms. 
Bathygadus. furvescens ==. eae ee ee ee 1 


Cetonurus  fODUSUUS a he ie aI 


LAOWULUS: DPUMINCEDS\ = 8 SEE Sar ee ee eee 2 
M@taeOcephalus QdUStuss. 22 so ee ee ee ee eee 1 


STATION 5606; 884 FaTHoms. 


Mataecocephalus 20dustus = - 2s oe. ee ee eee al 


Gadomusmulitfilis a ee ee ee eee il 
Coelorhynchus) spinifer 2 oe ee A ee ee Type 
TAONUPUS. DUMALCENS = es a ee a ee ee 2 


Sratrion 5608; 1089 FarHoms ; 36.3° F. 


Coryphaenoidessaequatorisl_ 2 = 2s ee ee eee ee eee Type 
TAONUTUS= "PATUINeS2o 22 222 oo ee ee le ee eee at: 


Station 5609; 1092 FatHoms; 36.3° F. 


Coryphaenoides aequatons:.. 2 SSA 2s ee al: 
EAONULUS: DATULD CSE = a ee ee z 


Station 5619; 485 FaTHOMS. 


Bathygadus ‘filamentosus- 22 - e —ee 1 
Bathygadus .entomelas,_—! 2= == = = ae” ee eee Type 


STATION 5621; 298 FATHOMS. 


Sx 


Coeclorhynchus NCculatus = ees eee Type+5 
Coelorhynchis smithiz ee ee eee Type+1 
Hymenocephatus slongiceps_==2 = 2s See ee eee 2 
Tay menocephnalus:*ss Geyer se ee ee ee Type+37 
Ventrifossandiveng ens 225 fas ee 12 
Liomirus: evidesze== 202 = ot os" ke Bee es 30 ee en ee ee al 


STatTion 5622; 275 FATHOMS. 


/ 


Hayinenocephalus nascens 22. Seo ee eee ee eee 3 
Ventrifossa nigrodorsalis. ee 2h Se ee 2 
STaTIon 5623; 272 FATHOMS. 

Coelorhynchus maculatus: eee ee eee 4 


Hymenocepnalus nascens 222 = a ee ee eee 1 


PHILIPPINE MACROUROID FISHES—GILBERT AND HUBBS. 581 


STATION 5624; 288 FaTHOMS. 


CEILS | EG De SSS SS Se 1 

Coelorhynchus radcliffei___________ Pp! LTE ey aoe ake Cs ee eae at eS fi 

I THCTLOCE DINGUIES IUD S CONS ms ae nl te oes Oe ee PE Se eee 7 

PGR EPUT OBSTET DONO ROLES Seen Se SS RE ee ee aes Lie bine eee 4) 
STATION 5625; 230 FATHOMS. 

ETOVEMOCE DIVOL ILS 2S 5am LOO C 1p tae rea a NN ee 5 
CE VOSSUR UOT ODORS CLUS ea ree ae ns Sen ee ee tt 
STATION 5626; 265 FATHOMS. 

COCLOTING NV CNAUISRE COGIC ae ae ee oN ee ee ee ee eee 1 
ST IETINETEO GE PIL UUINS WES S05 OLE UC Tact eae a ere ee awe Ea ee Bee De AE alt 
STATION 5630; 569 FaTHomMs. 

OECOCEDINOLIUS ILO: USC UL See a eee ee I ee ese eee 2 
STATION 5631; S09 FATHOMS. 

Cetonurus robustus_.__~____ = ene DRS Oise OT GR Ge iS al 
STATION 5682; 845 FaTHoMs. 

COG IUOC TOLLS tae SD OULU S am arena A aie a ee ae Type 
COLO UT USAT OU USE ILS ers Senda Pap eke eae ssa: Nee ate elle FP Gt aby bake meena, eee TLS 4 
STATION 5636; 1262 FATHOMS. 

Coryphaenoides orthogrammus________--__-__-_~ Bone es ee EE pe 
TOTALS EDU U LDCS: eae ction Breit Maree er ae ye ose Nene Sos ke eel do ah Type+1 
SraTion 5646; 456 FarHoMs. 

LGELEROWULUSSUALO SU Sea ee eee sees oe I ee eee 2 
STATION 5647; 519 FatrHoms. 

GGLOVMUS EIEN OTUG CT aie eter LE DS Eo snes er ee Su en ee eas Se east 5 lan 
TEL GUTS 0 UNTUULUCE/D See SS ree a Ka Nee te, aden le a oe oats 1 
Sration 5648; 559 FarHoms; 39.2° F. 

ERY COLES A780 TU U CED Sm res mS ARN Ne PAT ego ee SO ier Og ees a ee af! 
CTO OTS VTULT OVUUG CN aa ee em aie NT ae EL, Type 
COMPUAENOTLES bi LEMON aa ee ee ee oe ee 4 
COMIPVACHOLECS YOSTOMMUS aa es ee ee ee a eee el ee 2 
HGUOIIERTUS te MBTIUULU CE) Ss eee Bata ee a Re ALIEN Ta 3mm pee eee ea 2 
PE RUCIOI LIES CU LU LOS(US Ne es ot ea, ee eas DO, Seal OR mE EN I ARE = a eo Ji 
’ Sration 5650; 540 Faruoms; 40.1° F. 

TESORO CATCH TES ay (GWEC LOS Oa eee Se a ee ee eee al 
LL OPT NAIDU ULL CCD) Scie soca aks ee Ses NEE a LED Sy Se ae ee Se at! 


. 


582 BULLETIN 100, UNITED STATES NATIONAL MUSEUM. 
Sration 5651; 700 FatHoms; 38.70° F. 

Gadomus: introniger 22S ee ee ee 

Lionurus pumiliceps: 22> aes ens eae eee ee ee ee ee eee 

Cetonurus robustus 2-2 oexe ee ee ee ee eee 


Station 5654; 805 FatrHoms; 38.8° F. rs 


LAONUTUES DUNUVNCEDS=— eS eee eee 
Mataeocephalus adustus_—_------~-~ oe ee ee 
Cetonurus: 1ovustus {= 2 ee ee ee eee 


Station 5655; 608 FarHoms; 39.2° F. 


Lionurus pumiliceps== =. -2 = ae. See ee ee ee 


Sration 5656; 484 FarHoms; 41.2° F. 
Gadomius’ intronig éf= = 332 =e a ee 
Sration 5657; 492 FarHoms; 41.8° F. 


Coeclorhiynchis platen hynchusS. a. ee oe ee eee 
TAonurus pwmiliceps 22-35 2 Lee ee ee ee eee ee 


Station 5658; 510 FatHoms; 41.2° F. 


Coctonhaynehus piatorhynchus 2220" = oe ee eee 
TAONULUS. DUNC psa SS Na ee ae ee ee eee 


STAtTIon 5660; 692 FATHOMS; 39 2°0Ks 


TAONUTUS: PUMANCEDS. 2 Se ee eee 
Srarion 5661; 180 FarHoms; 50.5° FP. 

Ventri fossa TigGTOMarGQinatG, ==. == ee SS eee 
Sration 5664; 400 FarHoms; 43.3° F. 

LAonurus pumilieens 2-2 22 Se ee ee ee eee 


Srarion 5670; 1181 Farnoms; 38.2° F. 


Tionurws: porvipes 22 22 oe Ses Sees ee ee See 
(Station number lost.) 

Boathygadus. suleatuss+= ==> ee Se ee eee 

Coelorhynchus (macrolepis -2=2 ss ae ee eee ee 

Hymenocephalis nascens <2 ee eee 


Ventrifossa nigrodorsalise ee ee ee ee eee eee 


WHEY 


INDEX. 


[References in bold-face type indicate the principal descriptions of the species. ] 


Page. 
val ON S}SUGo) Ce See oe eee 425 
acantholepis, Coelorhynchus___--_-_-_ 370, 


374, 376, 429, 453, 488, 490—493, 579 


acipenserinus, Mataeocephalus____ 372, 564 
acrolepis, Coryphaenoides___________ 373 
acus Coclornynchus ssn = 434, 533 


acutirostris, Coelorhynchus ~-----__-_ 375, 
376, 431, 506, 512, 514, 571, 572, 576 
adustus, Mataeocephalus________ 373-376, 
563, 564, 580-582 

aeger, Hymenocephalus striatissimus_ 370, 
373, 375-377, 520, 528, 529, 

531, 533, 534, 566, 578-581 


aequatoris, Coryphaenoides ___----__ 374, 
376, 419, 580 

Ma CHOU nS ee ie 419 

ASC TOeLerMmMInagtiOns ——- 2-2 So = 371, 407 
anatirostris, Coelorhynchus ________ 373, 
: 378, 430, 473, 503 

antraeus, Hymenocephalus _____--__ 521 
antrodes, Bathygadus___ 380-8838, 385, 386 
aratrum, Coelorhynchus____--___ 432,515 
AECHMGUS GAdOMUS!= == —- = = =s = 392, 394 
argentatus, Coelorhynchus_~—---~~ 374, 425, 


432, 433, 438-445, 514, 

526, 566-568, 576, 578 
arzcus;/Coclorhynchus==—-=——.. = 372, 
374, 428, 446, 467, 472, 473, 475-— 

479, 565, 566, 568-570, 573, 578 


asper, Coryphaenoidese____________ 545 
Ma crourius = == a= ae eek 545 
aspercephalus, Coelorhynchus —~_-___ 426 
asprellus, Coryphaenoides__-_-------_ 373, 
374, 376, 410, 581 

MEA Crouse ee setae EAE eee 410 


aterrimus, Hymenocephalus__ 521, 539, 540 


atherodon, Ventrifossa __________ 544, 545 
At henodus 2S. eae ee 370, 544, 545 
australis, Coelorhynchus___--______ 426 
awae, Coryphaenoides_____________ 414 
barbatulus, Hymenocephalus ~___--~_~_ 370, 


373, 875, 377, 521, 536, 539, 569 


Bathysaduse===—>"2- 25 379, 407, 434, 519 
anbrodes. oe So 380-383, 385, 386 
DOWEEST ee ae ee 372, 379, 383 
cottoides ______ 372, 379, 380, 384, 386 
GubIOSUS 2 SS eee es 379, 384 
entomelas =. -2 222 Sees 369, 374, 

376, 380, 383, 386, 388, 389, 580 
PAVOSIS=e ee ee as ee 380, 383 
filamentosusice- ee =- 374, 310, 379, 


380, 383, 384-386, 389, 579-581 
furvescensr2 222253328 372, 374, 380, 
381, 383, 386-388, 390, 574-577, 580 


Page. 

Bathygadus, garretti________ 380, 383, 387 
longifilis) Seas = ha ee 393, 406, 408 

Na CrOpS2ae es as See 379, 380, 383 
melanobranchus=—2=2]22> esis 379, 

380, 383, 387, 388 

Micronemal = a 380, 383, 385 
multiilis === 372, 378, 406, 516 

Nip PON Gn Sse = aes 380, 383, 387 
BPOngiceps=—2 524" eee 369, 


372, 374, 380, 381, 382, 383, 

386, 389, 568, 574, 579, 581 

Sulecatust=== ee eee 374, 376, 380, 
383, 390, 391, 567, 573, 576, 577, 582 
Biology of the Coryphaenoididae____ 370 
bowersi, Bathygadus________ 372, 379, 383 
DIevALOStris,, Wionurus) —2" 3-25 oa 373 


camurus, Coryphaenoides_ 374, 376, 421, 573 


Macrolumis se aees 2 ae eee 421 
canus:|Coclorhynchus 2 2222 ee 426 
caribbaeus, Coelorhynchus_______ 426, 447 
carinifer, Coelorhynchus ________ 370, 374, 


376, 377, 430, 453, 490, 491, 565 
carminatus, Coelorhynchus ________ 426 
cavernosus, Hymenocephalus_ 521, 526, 527 


cetonuropsis, Lionurus__________ 3738, 563 
Cetonumisee oes. oF oe ae $2 oS Bae ees 543 

robustus __ 3872, 374-376, 564, 580-582 
Ghalinura =a See Si hes Ser 409, 544 
chilensis, Coelorhynchus __________ 429 
cinereus, Coryphaenoides________ 371, 373 
cingulatus, Coelorhynchus____-___-_- 370 


374, 378, 429, 480, 481, 484, 570 


Coelorhynchus_________ 424, 425, 448, 563 
acantholepis==-=_- 370, 374, 
376, 429, 453, 488, 490-493, 579 

AeCUSS2 23S. Ae ee 434, 533 
acoirostiis=——— ee 375, 376, 


431, 506, 512, 514, 571, 572, 576 
anatirostris___ 373, 378, 430, 473, 503 
SUT UCT UN ee a ee reals 432, 515 
arzentatus=—a= = 374, 425, 432, 433, 

438—445, 514, 526, 566-568, 576, 578 
372, 374, 
428, 446, 467, 470, 472, 473, 475— 
479, 565, 566, 568-570, 573-578 


espercephaluss=-— eo see SS 426 
SuUstralagvlne 7 ewe Ewe se 426 
CBTIUS see see S 5. Sear 426 
Canibpacusee = = ee ee 426, 447 
Carinitens sss eRe ven See 370, 374, 

376, 377, 430, 453, 490, 491, 565 
carminatus— = so os. - eee 426 
Chilensis@=— 24 Saree eee eS 429 
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Coelorhynchus, cingulatus ~-_------ 370 | Coelorhynchus, triocellatus______- 369, 374 


374, 378, 429, 480, 481, 484, 570 
coelorhynchus=< = ee 425 
commutabilisi=—=— =e 373, 375, 

431, 438, 493, 494, 497, 503, 
507-510, 566, 570, 574, 579 


form ‘alphaa=2=s=——- === 508, 510 
form beta ---~-~- 498, 499, 501, 507 
form gamma___ 498, 499, 501, 507 
form, delta] ==—===— 507, 508, 509 
form.eta 502, 503, 507, 508 
dorsalis == 233s se=2 370, 374, 378, 
428, 457, 469, 472, 474, 476, 477, 570 
doryssus..2 3. 2. See 432, 515 
fascia tus 340-2 ee a 426 
flabellispinis _-_____ 3738, 397, 450, 503 
sla dins Sa a 428, 484, 512-514 
innotabilis)—— se 426, 429, 484 
japonicus ————— 373, 424, 431, 488, 510 
jordani, 2-2 =-3.- 2S Se 373, 427, 447 
kermadecus] 252242 ==-- === 431, 515 
kishinouyer= 22) 2Ses== 373, 427, 449 
labiatus 26> See eee 425 
macroehir]—s—= 3 425, 434, 437 
macrolepis ____ 370, 374, 376, 377, 428, 
453, 469, 470, 479, 565, 568, 571, 582 
macrorhy nchus=]]—242—--2=-2= 375, 
431, 511, 516, 565, 571, 578, 579 
maculatus ____ 369, 374, 427, 446, 447, 


452, 454-458, 460, 461, 463-465, 
468, 469, 471, 477, 483, 571, 580 
373, 
374, 376, 378, 424, 428, 446, 452— 
455, 459-462, 464, 466, 467, 469, 
470, 473, 478, 566, 568, 571, 577 
OCCae ht AS ee eee el ES 432, 515 


parallelus- =o 872, 375, 378, 

424, 431, 432, 474, 515, 516, 518 
Dataeonine =e er ee ae 426 
platorhynchus'=——= === === 374, 376, 


429, 453, 472, 484, 486, 488, 
490, 491, 493, 574, 579, 582 


form. alphaes2s sass 488, 490 
pLloductus: =) Se 373, 
378, 430, 431, 508, 506 

QUACrLCMStatS=—— = een 431 
quincunciatus_—-—-~_ 369, 374, 376, 425; 


432, 488, 439, 441-445, 566, 571-574 
radcliffel. 2.22 ee 375, 
430, 498, 500, 501, 503, 507, 509, 

510, 566, 567, 572, 575, 577, 581 
scaphopsis22 == -5 2 ee 426 
sexradiatis~ 222 22 = Sas 369, 374, 
376, 428, 455, 457, 458, 459, 461, 

463, 467, 470, 471, 473, 566, 578 
smithi____ 3870, 373, 375, 430, 493, 495, 
497, 499-501, 503, 504, 507, 509, 

510, 566, 573, 575, 577, 579, 580 


spinifer 2232 = ee eee 370, 
875, 432, 515, 516, 517, 580 
talismanii == == "She sees 432, 575 


thompsoni_ 369, 374, 376, 377, 424, 432, 
438, 441, 442, 443, 445, 565, 571, 576 
tokiensis’=—-<. = See 434 


376, 428, 452, 455, 458, 465, 

466-468, 470-473, 478, 578 

VEU EB on ees oe ee ee 432 
velifer____ 369, 371, 374, 376, 377, 427, 
452, 453, 455-458, 460-465, 468, 

471, 475, 477, 568, 569, 577, 578 
weber: 2223. eee Sonos 
373, 375, 378, 431, 503-507, 570 


coelorhynchus, Coelorhynchus__--~~ 425 
colletti,, Gadomus==2- 222223 373, 

392, 394-397, 402, 404, 407 
commutabilis, Coelorhynchus__-— ~~ 373, 375, 


431, 433, 493, 494, 497, 503, 

3 507-510, 566, 570, 574, 579 
commutabilis form alpha, Coelorhyn- 

Chis se 22 eee 508, 510 


form beta, Coelorhynchus__-__~ 498, 
499, 501, 507 

form gamma, Coelorhynchus___ 498, 
499, 501, 507 

form delta, Coelorhynchus_--—_~ 507, 
508, 509 

form eta, Coelorhynchus ___ 502, 503, 

507, 508 

condylura, Lionurus____ 373, 876, 557, 558 
Coryphaenoides==_ == 423, 544, 563 
acrolepisi{ 2 see 373 
acquatoris===-==2 374, 376, 419, 580 
aspera eee 545 
agprellus====— = 373, 374, 376, 410, 581 
Bwaess. 8220 24 ee eee 414 
Camurus 2222-22 374, 376, 421, 573 
civiereus 2322522322203 See 371, 373 
dubius 22 ==-s5eseeu 374, 376, 409, 576 
garmani=s. oe es ae 543 
heyningeni~>— => 374, 376 
hoskynii-.23.52 sk ees 373, 410 
hyostomus2 = eS 374, 
422, 423, 574, 575, 579, 581 

lophotes 22=—=*2 ==" 26222== 414, 417 
macrolophus —_--~-~ 373, 414, 416, 417 
marginatus_ 373, 413, 414, 416, 418, 419 
microps=222223) ee 373, 374, 
378, 4138, 414, 416, 418, 570, 575 
misakius.3—2.-- == = eee 545 
Nasutos ose Lohse 410, 554 
orthogrammus —__~~ 374, 376, 421, 581 
paradoxus ==—=——-=— 374, 376, 409, 573 
pectoralis=== = Sts e2s=s0 2s 373, 496 
semiscaber ——--—-~- 369, 374, 376, 377, 
410, 411, 413-417, 566, 567, 577 

tydemani ——--_-_=_-== =" -____ == 373, 
374, 376, 414, 416, 417, 581 

wood-masoni=—= = 409 
cottoides, Bathygadus___---_-__ 372, 379, 
380, 384, 386 

etenomelas, Ventrifossa_—___-~~--~ 544, 548 
decimalis, Lionurus __-_----——_—--—— 370, 


375, 376, 559, 560, 561, 562, 570 
denticulatus, Gadomus__ 369, 371, 373, 374, 
392, 3938, 394, 397-400, 402-404, 
407, 566, 572, 574, 575, 579, 581 
dispar, -Gadomus ===> > 392 
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Distribution correlated with temper- Hymenocephalus, barbatulus ____~ 370, 373 
acer aep uh se bs Le 371 375, 877, 521, 586, 539, 540, 569 
divergens, Ventrifossa—______------_ 370, CaVeEINOSUS = ee eee aaa tse Par’ 
373-875, 378, 544, 547, 548, gracilis. S228 370, 372, 375, 376, 

549-551, 567-570, 579, 586 520-522, 523, 525, 536, 540, 569 

dorsalis, Coelorhynchus_ 370, 374, 378, 428, erimal disses. es See ee 375, 520 
457, 469, 470, 472, 474, 476, 477, 570 hererolepige- =e: ee 521 
doryssus, Coelorhynchus______-_ 432, 515 Tt cus! 222 ee ae 521 b26, poi 
dubiosus, Bathygadus__________ 379, 384 lefthonemus —2—————— 373, 521, 535, 538 
dubius, Coryphaenoides__ 374, 376, 409, 576 1ONSibaTrbisi os =o Ss soe ee 520, 526 
Macrouriss2. 22 22 eae aes 409 lonviceps=s2s22e.—= 375, 376, 378, 379, 
East Indian-Philippine Fauna______ 373 520, 525, 527, 531, 533, 537, 538, 
Hasteindian, Subregion 222 5252 = 375 565, 568-571, 573-575, 579, 580 


entomelas, Bathygadus__-_-_ 369, 374, 376, 
380, 383, 386, 388, 389, 580 
evidess Lionuruss= ss ——— ee SS 370, 
373, 375, 376, 557, 579, 580 


fasciatus, Coelorhynchus ~________~_ 426 
favosus, Bathygadus ____________ 380, 383 
filamentosa, Regania______________ 384 
filamentosus, Bathygadus____ 374, 376, 379, 


380, 383, 384-386, 389, 579-581 


flabellispinis, Coelorhynchus _______ ole, 
430, 497, 503 

MOT UT See eS oe eae 497 
furvescens, Bathygadus —___~ 372, 374, 380, 
381, 383, 386-388, 390, 574-577, 580 
Gadomus arcuatus2s=s2— = ean ee 392, 394 
OMe Gia ee eS Ss 2 SE eS ebless 
392, 394-397, 402, 404, 407 
denticulatus_______ 369, 371, 373, 374, 


392, 398, 394, 397-400, 402-404, 
407, 566, 572, 574, 575, 579, 581 
392 
iNGroOnleen === bee eee eee 369, 
374, 377, 392-394, 401, 402, 404, 

406, 407, 568, 574, 579, 581, 582 
longiflis. == 22 391-395, 403, 404, 407 
Maenifilis = Se 369, 
374, 376, 392, 393, 396, 398, 399, 

401, 402-404, 407, 567, 573, 576 
melanopterus __ 372, 392, 393, 404, 406 
multifilis__ 372, 374-376, 379, 392-394, 
401-404, 406, 407, 574, 579, 580 


garmani, Coryphaenoides __________ 543 
Ventrifossa____ 373, 544, 547, 550-552 
garretti, Bathygadus____-___ 380, 383, 3887 
Geminate Species ae S27, S333 
Geographical distribution__________ 371 
feaill Vor we aA Dako anon nists e tees eee 372 
fladius, Coelorhynchus=—=282=225=_ 428, 
484, 512, 513, 514 

gracilis, Hymenocephalus____ 370, 372, 375, 


376, 520-522, 523, 525, 536, 540, 569 


grimaldii, Hymenocephalus_______ 375, 520 
hawaiiensis, Malacocephalus _______ 542 
heterolepis, Hymenocephalus _______ 521 
heyningeni, Coryphaenoides______ 374, 376 

Maer Sas os 2a Se eee 423 
hoskynii, Coryphaenoides________ 373, 410 

Macrurus === 22s Se ees eee 410 


Hymenocephalus ___ 422, 434, 436, 437, 448, 

519-521, 525, 539-541, 544, 550, 553 

ANTTACUS P= S229 | ee Ee a aA 
AGCR ELMS ea Ge en 521, 539, 540 


longipes__ 371, 520, 526, 527, 534, 537, 
538, 565, 567, 571, 573, 575, 578 

Nnascens sss ee ees BLOT 2 O0o, 
375, 379, 521, 535, 537, 538, 549, 

565, 570, 571, 574, 576, 580-582 
papyraceus --__ 373, 377,521, 539, 540 
striatissimus —______ pee 371, 3875-— 
379, 520, 522, 524-526, 527, 528, 

529, 531-533, 535, 537, 538, 540 


Del Clases ae 370, 

3738, 375-377, 520, 528, 529, 

531, 533, 534, 566, 578-581 

striatissimus__ 372, 373, 375-378, 

520, 528, 529-532, 570, 573, 575 

torvus____ 373, 375—378, 520, 528— 

530, 532, 534, 565-573, 575-579 

PSHE ELA SE pe ae ee Sie 2A 24: 

tenwise==*=55 8 372, 376, 519-525, 540 
TORVUS == - = ee ee es 530, 531, 533_ 

Tiymerigsadus Sse 370, 520, 521, 522 

UiVOmacrirust=2e> 2s .— 2 eee 369, 422 


hyostomus, Coryphaenoides__—__—---__ 374, 
422, 423, 574, 575, 579, 581 


inflaticeps, Macrouroides__________ 373, 
374, 378, 408, 574 
LEAT S se LOM UES ee 370, 


375, 376, 555, 556, 579 

innotabilis, Coelorhynchus___ 426, 429, 484 
introniger, Gadomus________ 369, 374, 377, 
392-394, 401, 402, 404, 406, 

407, 568, 574, 579, 581, 582 


italicus, Hymenocephalus____ 521, 526, 527 
japonicus, Coelorhynchus ___ 373, 424, 431, 
488, 510 

IMACrUnUS Sethe ee oe ee ee ee 488 
jordani, Coelorhynechus _____ 373, 427, 447 
kermadecus, Coelorhynchus______ 431, 515 
kishinouyei, Coelorhynchus__ 373, 427, 449 
labiatus, Coelorhynchus___________ 425 
laevis, Malacocephalus__ 372, 375, 376, 543 
lethonemus, Hymenocephalus________ 373, 


521, 535, 538 


hionurus==—) === 448, 5438, 553, 559, 563 
IDTEVATOSETI Sete 2 2 ee a 2 ee eee 373 
cétonuropsis 203 ee 373, 563 
condylurae sk 373, 376, 557, 558 
Gecimalliggt es) als on eee we 370, 

375, 376, 559, 560-562, 570 
evidesi= = se aes She a eee eee 370, 
373, 375, 376, 557, 579, 580 
PID WER SS ee ee NE ee, 372 
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Lionucus,intranvdige = 22. as 370, | Macrurus 
3875, 376, 555, 556, 557 MAClOPS se ~._~ 379, 380, 383 
AS EG US a et ee 545 Parallelus, 2-2) eek 1 eee 575 
nifromaAcniathis. == 5438, 552 petersont. = ss ee en 548 
DaTvipes 242 ee 373, pétersoniie=— 228 nwa eee 420 
375, 376, 421, 562, 580-582 puMmilicepss] 3 ee ee 559 
proximus__ 372, 373, 375, 554, 567, 577 richaTdisss2 063 335 eee 559 
pumilicenss-— 2 oe 372, 375, 377, 543, tydemant. 4 2 aoe ee 414 
559, 561, 562, 573, 574, 579-582 Wittatus=202 es eee 559 
richatdis 295 >< seer 375, 376, 559 WOOd=masoni. 352 ee eee ees 409 
spinosus —_____ 372, 375, 554,574,575 | maculatus, Coelorhynchus==3-2 224 369, 
stelgidolepis —_-== == = = 543 374, 427, 446, 447, 452, 454-458, 460- 
vittatus________-______ 375, 376, 559 565, 468, 471, 477, 483, 569, 571, 580 
longibarbis, Hymenocephalus -__ ~~ 520,526 | magnifilis, Gadomus____________ 369, 374, 
longiceps, Hymenocephalus _=___ 375, 376, 376, 392, 393, 396, 398-400, 
378, 379, 520, 525, 527, 531, 533, 537, 402-404, 407, 473, 567, 576 
538, 565, 568-571, 573-575, 578-580 | Malacocephalus________ 521, 541, 5438, 544 
longifilis, Bathygadus ______ 393, 406, 408 hawailiensis. 2° 2S ae 542 
Gadomus —~_____ 391-395, 4038, 404, 407 Nae yiss tke te Dee 372, 375, 376, 543 
longipes, Hymenocephalus______-____ 371, luzonensis_____________ 370, 375-378, 
520, 526, 527, 534, 537, 538, 541-543, 568, 569, 573, 575 
565, 567, 571-573, 575, 578 nipponensis +2 Se. 2 Meee 542 
lophotes, Coryphaenoides__-__~__- 414,417 | marginatus, Coryphaenoides _______ 373: 
Mactouruss2= 2-2) sae eS 417 413, 414, 416, 418, 419 
lucifer, Macrourus__--_-_»________ 553 | Mataeocephalus ________ 373, 421, 543, 563 
Ventrifossa_—___~_-------__- 375-377, acipenserinus _-__--_--__=__ 372, 564 
545, 553, 568, 576 adustus ___ 373-376, 563, 564, 580-582 
hucigadellas = ese 370, 544, 545, 552 microstomus:.-. 2 2. Se 373, 563 
Lucigadus -__~--___-_______- 370, 545, 553 nigrescens ____________ 372, 375, 563, 
luzonensis, Malacocephalus______ 370, 375— 564, 567, 570, 573, 575, 579 
378, 541-543, 568, 569, 573, 575 tennidaudase se ee 372, 564 
macrochir, Coelorhynchus ___ 425, 434, 487 | Melanobranchus____._.__._._ ~~ 380, 384 
macrolepis, Coclothynehus 52-355 469° melanobranchus, Bathygadus —_____ 379, 
380, 383, 387, 388 
470, 479, 565, 568, 571, 582 
macrolophus Coryphaenoides melanopterus, Gadomus——— Sa S12, 
; ~ 414, 416, 417 392, 393, 404, 406 
IMA Cruri sy et ea ee ee - ae 417 | Methods of measuring and counting___ 370 
macronemus, Macrourus___________ 545 | micronema, Bathygadus___-~ 380, 383, 385 
Ventrifossars2—= = ees eee 376, | microps, Coryphaenoides __-_ 373, 374, 378, 
544, 545, 565, 573, 577 413, 414, 416, 418, 570, 575 
macrorhynchus, Coelorhynchus —_-___ 3T5: MSCrourus oS 22 ee eee 418 
431, 511, 516, 565, 571, 578,579 | microstomus, Mataeocephalus ____ 373, 563 
Macrouroides se. aie ee 408 || misakia,. Ventrifossa_ ==! 372, 
inflaticeps_____ 3738, 374, 378, 408, 574 875, 376, 544, 545, 574 
Maicrourus 20S ee eee 544, 563 | misakius, Coryphaenoides-_____-___ 545 
aequatoris .... S45 ia ee eee eee 419 Lionurus 2225-2 ==> ee 545 
aspen pe apt a sR en 545 | modificatus, Squalogadus____ 373, 378, 408 
aeperellus= 2: 2a ae eeseic Ee 410 | multifilis, Bathygadus__ 372, 378, 406, 516 
CAMUB OSH t8 ee ee Ne cee ee 421 Gadomug) 2 es eee ees 404 
dubitsts 23252 see eae eer 409-}|. Myctophum2==—>= == = 2s eee 439 
Hyostomus2¢2 2262) ses Laat 422 | nascens, Hymenocephalus __-_ 370, 372, 373, 
lophotes!s- sheers Sen enn ae ee ae 417 375, 379, 521, 535, 537, 538, 549, 
lucifer - 2-5 an 4. Ge ee 553 565, 570, 571, 574, 576, 580-582 
maicronémus === va ae 545 | nasutus, Coelorhynchus___-__---- 410, 554 
mictops sos S25 eG eee 43:8) | UNezuiimie =o) tec ae eee 553, 554 
nizromareinatus_ = = 552 | nigrescens, Mataeocephalus_---~~ 372, 375, 
orthogrammus! so = ee ee 421 563, 564, 567, 570, 578, 575, 579 
Paradoxus!=2 5 Ee ites ay 409 | nigrodorsalis, Ventrifossa __----- 370, 375, 
DaLrvipes se ee 562 378, 379, 544, 546-548, 
proximud= ae eee 554 551, 5538, 565, 567-3582 
Macrurus nigromaculatus, Lionurus____--~-~ 543, 552 
Aabellispinis 2] 32 ule eee es 497 | nigromarginata, Ventrifossa__——- 379, 522, 
heyningent 3222-2 aa 423 543-545, 552, 566-568, 
hoskyuii2: pee ae es 410 572, 573, 575-578, 582 
japonicus) 222 2 ee eee 488 | nigromarginatus, Macrourus__--_--_— 552 
macrolophiis= == == aa 417 | nipponensis, Malacocephalus_--~--~- 542 
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nipponicus, Bathygadus —~____ 380, 383, 387 | sexradiatus, Coelorhynchus___-~~ 369, 374, 
notatus, Coelorhynchus__—~~—-_~~~-- 373, 376, 428, 455, 457, 458, 459, 461, 


374, 376, 378, 424, 428, 446, 452- 
455, 459-462, 464, 466, 467, 469, 
470, 473, 478, 566, 568, 571, 577 


océa.. Coclorhynchus/ 22 == 432, 515 
occidentalis, Ventrifossa___________ 544 

Opronuniis=— =! - 2. oe ee es 544 
orthogrammus, Coryphaenoides_____ 374, 
- 376, 421, 581 

Macrounis==-——— a= ee eee 421 
Oxygadus ~____ 370, 425, 431, 434, 447, 515 
CON VDAC HUT Soo eee eee ee 370, 


429, 434, 447, 484, 501, 512, 513 

papyraceus, Hymenocephalus_______ Silos 
377, 521, 539, 540 

Papyrocephalus __----_- 370, 521, 539, 540 
paradoxus, Coryphaenoides________ 374, 
376, 409, 573 

parallelus, Coelorhynchus ~-~-372, 375, 378, 
424, 431, 432, 474, 515, 516, 518 


MreCrunis =e ee at 575 
Paramacrurus__ 369, 426, 434, 446, 448, 513 
DALVAPCS walOn Uns: Bis 

375, 376, 421, 562, 580-582 | 

DEST OUTS se eee ee ee eee 562 
patagoniae, Coelorhynchus_________ 426 
pectoralis, Coryphaenoides_______ 373, 496 
PELEESOni- MaACrurus= ==) soso 548 
PeLersonii Macrurus'. = a 420 

Ventrifossa____ 372, 375, 544, 548, 551 
Philippine Subregion______________ 376 
platorhynchus, Coelorhynchus___ 374, 376, 


429, 453, 472, 484, 486, 488, 

490, 491, 493, 574, 579, 582 
platorhynchus form alpha, Coelorhyn- 

(10) (ee ee ee a ee 488, 490 

productus, Coelorhynchus___--~-~_ 

378, 480, 431, 503, 506 


DEOximMUS,” Hionurus 22222 2=. Seok 372, 
373, 375, 554, 567, 577 

Macrourus==2-- 3 ee ne as ees 554 
pumiliceps, Lionurus____ 372, 375, 377, 543, 
559, 561, 562, 573, 574, 579-582 

Ma Crurig ae ee es 559 
Pyloric-.caeca in Gadomus_________~ 392 
quadricristatus, Coelorhynchus _____ 431 
AEOR OKC) D abe) C2 eperey es Tee a ee ee 369, 
424, 495, 432, 445, 512, 513, 535 
quincunciatus, Coelorhynchus__-~ 369, 374, 


376, 425, 432, 488, 439, 

441-445, 566, 571-574 

radcliffei, Coelorhynchus_--—--_____ 375 
430, 498, 500, 501, 505, 507, 509, 

510, 566, 567, 572, 575, 577, 581 


ReEAniamtitlamenvosa=— 5 ——s= ~ a 384 
UN tea Gel Lee Se es 390 
richardi, Lionurus___----~--~ 375, 376, 559 
Mea CLUTUS es ee ee 559 
repustus; Cetonurus: 22 )- =] 2-2 = 372) 


374-376, 564, 580-582 

scaphopsis, Coelorhynchus_________ 426 
semiscaber, Coryphaenoides__ 369, 374, 476, 
477, 410, 411, 413-417, 566, 567, 577 
sentipellis, Trachonurus __--_--~__ 372 


463, 467, 470, 471, 473, 566, 578 
Sexual) Gimorphismo = =see= =o. 371 
smithi, Coelorhynchus___ 370, 373, 375, 430, 
493, 495, 497, 499-501, 503, 504, 507, 
509, 510, 566, 573, 575, 577, 579, 580 
spinifer, ‘Coeclorhynchus =2o2=- = 2 =~ 370, 
375, 432, 515, 516, 517, 580 
spinosus, Lionurus__ 372, 375, 554, 574, 575 
spongiceps;, Bathyzadus)=2-——- 369, 
372, 374, 380, 381, 382, 383, 
386, 389, 568, 574, 579, 581 
Squalogadus modificatus_____ 373, 378, 408 
stelgidolepis, Lionurus ____-__--___- 543 
striatissimus, Hymenocephalus ~~ 371, 375- 
379, 520, 522, 524-526, 527, 528, 
529, 531-533, 535, 5387, 5388, 540 
striatissimus aeger, Hymenocephalus_ 370, 
373, 375-877, 520, 528, 529, 
531, 533, 534, 566, 578-581 
striatissimus striatissimus, Hymeno- 
cephalus 22s === sae 372, 373, 375-378, 
520, 528, 529-532, 570, 573, 575 
striatissimus torvus, Hymenocepha- 
373, 375-378, 520, 
528-530, 532, 534, 565-573, 575-579 
striatulus, Hymenocephalus__ 372, 521, 524 


Subspecifiec intergradation _______ 371, 528 
Sulcata;.Regania= = eee Ses 390 
suleatus, Bathygadus___-_-_ 374, 376, 380, 
383, 390, 391, 567, 573, 576, 577, 582 
talismani, Coelorhynchus________ 432,575 
tenuicauda, Mataeocephalus______ 372, 564 
tenuis, Hymenocephalus______~ 372, 376, 
519-525, 540 

thompsoni, Coelorhynchus__~-_-~ 369, 374, 


376, 377, 424, 4382, 438, 441, 
442, 443, 445, 565, 571, 576 


tokiensis, Coelorhynchus __________ 431 

torvus, Hymenocephalus____ 530, 531, 533 
Hymenocephalus _ striatissi- 

TEL SS eee mes ere ae at 373, 375-378, 520, 


528-530, 532, 534, 565-573, 575-579 


Trachonuruss= 22. iss ee 543 
Sentipellis= see _ee eee 372 
villosus==22 === 372, 375, 543, 564, 


566, 570-573, 575, 576, 579, 581 

triocellatus, Coelorhynchus ~__-----~ 369, 
374, 376, 428, 455, 458, 465, 

466-468, 470-473, 478, 578 

tydemani, Coryphaenoides______--_-~- 313, 
374, 376, 414, 416, 417, 581 


VES CTU Sy eee ee 414 
vaillanti, coelorhynchus___________ 432 
vaillanti, Coelorhynchus___________ 432 


374, 376, 377, 427, 452, 453, 
455-458, 460-465, 468, 471, 
475, 477, 568, 569, 577, 578 


Wen hriTOsS a= a =e ee eke 370, 
521, 522, 541, 543-545, 553 
acherodon==s25s" === _ Se 544, 545 
ctenontelas == 544, 548 


divergens__ 370, 373-375, 378, 544, 547, 
548, 549-551, 567-570, 579, 586 


288 INDEX. 
Page. Page. 
Ventrifossa, ‘sarmanis=2u— = See 3¢3; | Ventrifossa, spetersonit\]—- 372, 
544, 547, 550-552 375, 544, 548, 551 
lucifer____ 375-377, 545, 553, 568,576 | villosus, Trachonurus_____~_ 372, 375, 543, 
macronemus = =—-=.—) ee 375, 564, 566, 570-573, 575, 576, 579, 581 
376, 544, 545, 565,573,577 | vittatus, Lionurus__________ 375, 376, 559 
misakia___ 3872, 375, 376, 544, 545, 574 Macrurus) S22 20 6 ee Sees 559 
nigrodorsalis__ 370, 375, 378, 379, 544, | weberi, Coelorhynchus______-_____~_ 370, 


546-548, 551, 553, 565, 567-582 
nigromarginata___~ 379, 522, 543-545, 
552, 566-568, 572, 573, 575-578, 582 


373, 375, 378, 431, 503-507, 570 
wood-masoni, Coryphaenoides ______ 
Macrurus' 22 S02 = = 2 
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